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CERCLA/RCRA Unit 5 (CRUS) has developed this Project Specific Plan (PSP) as a means to 

integrate the RCRA routine groundwater monitoring requirements with CERCLA RI/FS activities at 

the Fernald Environmental Management Project (FEMP). The data acquired from the routine 

groundwater monitoring program at the downgradient boundary of the facility will be used to provide 

on-going monitoring of the impact of the FEMP operations on groundwater quality in the Great 

Miami Aquifer. This PSP has been developed under the specifications of the FEMP Sitewide 

CERCLA Quality Assurance Project Plan (SCQ), and all field operations and data handling 

procedures will be consistent with the specifications in the FEMP SCQ. 

The FEMP’s alternate RCRA groundwater monitoring strategy consists of those portions of the 

CERCLA RI Work Plan and its Addenda that pertain to groundwater, as well as the activities 

described in this PSP for continuing routine groundwater monitoring along the FEMP downgradient 

boundary. The routine groundwater monitoring includes quarterly sampling of 33 monitoring wells 

screened in the Great Miami Aquifer for a list of site-specific parameters. This PSP has been 

prepared exclusively for the routine monitoring of the downgradient boundary of the FEMP. 

2.0 PREVIOUS RCRA INVESTIGATIONS 

In accordance with the requirements of OAC 3745-65-93 @)(2)/40 CFR 265.90 through 93 (d)(2), an 

Interim Status Detection Monitoring Program was initiated at Waste Pit No. 4 in August 1985. The 

Interim Status Detection Monitoring Program included quarterly monitoring for one year of wells 

upgradient and downgradient of the regulated unit for general water quality, drinking water 

suitability, and indicator parameters as specifically defined in OAC 3745-65-92/40 CFR 265.92. 

Water quality samples were collected from 41 detection monitoring wells during six rounds of 

sampling. A statistical analysis that compared upgradient to downgradient monitoring well indicator 

parameter results was completed following Round 5. In general, the water quality data collected 

under this program indicated the following: 

beneath the FEMP Waste Pit Area. 
Water quality is degraded with respect to sulfate and nitrates in the Great Miami Aquifer 

No pesticidesherbicides were detected in any of the wells sampled. 

CRWlRCRAPSPlCLT 
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Volatile organic compounds were detected consistently in only two monitoring wells (MW-15s 
and MW-19tp). Concentrations of organic compounds identified in these monitoring wells 
ranged from less than one part per billion (ppb) to less than 30 ppb. 

A detailed discussion of the RCRA Detection Monitoring Program may be found in the RCRA ' 

Groundwater Monitoring Reuort. Volume 6 - Round 6 SamDling (March 1988). 

In accordance with OAC 3745-65-93@)(1), the United States Environmental Protection Agency ( U . S .  

EPA) and the Ohio Environmental Protection Agency (OEPA) were notified on November 13, 1987, 

that Waste Pit No. 4 may be affecting groundwater quality in the Waste Pit Area. This notification 

was based upon the statistical comparisons completed as part of the Interim Status Detection 

Monitoring Program implemented in the vicinity of Waste Pit No. 4. On November 25, 1987, a 

FEMP RCRA Groundwater Quality Assessment Program Plan (GQAPP) for Waste Pit No. 4 was 

submitted to the U.S. EPA and OEPA. This plan stated that the Assessment Monitoring Program 

could be most efficiently accomplished as part of the on-going sitewide RI/FS at the FEMP. 

Assessment sampling was initiated in May 1988. 

0 
In response to comments from U.S. EPA and to keep pace with progressive activities and findings 

made under the Assessment Monitoring Program, a revised GQAPP was submitted to the U.S. EPA 

and OEPA on March 23, 1989. The GQAPP was revised in 1991 to include comments received from 

the U.S. EPA on Revision 1 and was submitted in April 1991. Revision 2 of the GQAPP included an 

expanded monitoring well program, more detailed sampling procedures, and objectives and statistical 

procedures. The results of the RCRA Assessment Monitoring Program are summarized in the 1989, 

1990, 1991, and 1992 RCRA Annual Reports. 

In an effort to integrate the requirement to provide groundwater monitoring for RCRA regulated units 

with current CERCLA response activities at the FEMP, the RCRA Groundwater Monitoring Plan 

(GMP) was prepared in December 1991. Waste Management Areas (WMAs) were designated to 

most efficiently utilize existing wells, and to provide monitoring for the most highly contaminated 

areas of the facility. A WMA is defined in OAC 3745-65-91@)(2)/40 CFR 265.91@)(2) as an area 

within an imaginary boundary that circumscribes several waste management units. The Waste Pit 

Area and the Production Area were designated as WMAs because of the large number of Hazardous 

Waste Management Units (HWMUs) and Solid Waste Management Units (SWMUs) within them. 

CRUSIRCRAPSPICLT 
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The RCRA GMP was designed to monitor for site-specific parameters at the boundary of the WMAs 

and at the facility boundary. Sampling was to occur quarterly for site-specific parameters during the 

months of January, April, July, and October each year. The objectives of the Assessment Monitoring 

Program (OAC 3745-65-93@)(7)(a)/40 CFR 265.93(d)(7)(i)) were to be addressed through 

implementation of the RCRA GMP. As work,under the GMP progressed, however, it became clear 

that achievement of all substantive requirements of Subpart F, as provided in the GMP, was not 

possible. 

To resolve the RCRA groundwater monitoring issues at the FEMP, the DOE proposed an alternate 

groundwater monitoring program based on OAC 3745-65-90@). The FEMP proposed this alternate 

program in a letter to the OEPA on May 12, 1993 (DOE-1946-93); the letter is provided in Appendix 

A. The proposed program consists of the groundwater characterization activities in the OU5 

CERCLA Rl Work Plan and its Addenda. In addition, the DOE proposed to continue quarterly 

monitoring of the downgradient property boundary line wells as a means of assessing releases from 

the FEMP during the RI/FS process. The nature and extent of contamination migration will be 

reported in the CERCLA documents in accordance with the schedules specified in the 1991 

U.S. EPA/DOE Consent Agreement. The results of the quarterly property boundary monitoring will 

be reported annually in accordance with OAC 3745-65-94. This PSP has been prepared and revised 

according to Ohio EPA Director’s Final Findings and Orders (DFO) to document the routine 

groundwater monitoring that is performed at the facility boundary. A copy of the DFO is provided in 

Appendix B. 

3.0 ROUTINE GROUNDWATER SAMPLING PROGRAM 

Thirty-three monitoring wells are sampled as part of the routine groundwater monitoring program at 

the facility boundary, including all of the monitoring wells installed for the downgradient facility 

boundary monitoring network defined in the RCRA GMP (Revision 1, December 1992). 

3.1 WELL SELECTION 

The routine monitoring wells were selected to provide comprehensive coverage of the downgradient 

facility boundary. The monitoring well clusters were installed at 14 cluster locations along the 

downgradient FEMP boundary to monitor the upper, middle, and lower zones of the Great Miami 

Aquifer. In the north-eastern most portion of the site only Monitoring Well 2754 was installed 

CRUSIRCRAPSPICLT 
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because of the shallow depth to bedrock. Monitoring Well 2754 is screened above the normally 

saturated portion of the Great Miami Aquifer and may contain groundwater only when the && t a b 4  $ 2 8\ 
is high. Two of the original monitoring wells, 3425 and 4425, were plugged and abandoned due to 

grout contamination and have since been replaced with monitoring wells 31217 and 41217. 

4 - 
d d  

Figure 3-1 shows the 14 cluster locations and associated well numbers. A listing of the well numbers 

is provided in Table 3-1. The boring logs and construction information along with plugging and 

abandonment records for the monitoring wells are provided in Appendix C. 

3.2 SAMPLING METHODOLOGY 

Samples were collected on a quarterly basis, beginning with July 1993. The fourth quarter 1993 

sampling was conducted in September to coincide with the September 14-15 Comprehensive 

Monitoring Evaluation. Beginning in 1994, future sampling will proceed on a January, April, July, 

and October schedule. All wells will normally be sampled within a one week time period and will 

not exceed two weeks. AI1 sampling will be conducted in accordance with SCQ procedures as 

specified in Section 6.2 "Collection of Aqueous Samples" and Appendix K "Sampling Methbds." a 
Quality Assurance/Quality Control (QA/QC) samples will be collected in accordance with SCQ 

Appendix K criteria. The QA/QC samples will include field blanks, trip blanks, field duplicates, and 

rinsate samples. Field duplicates will be collected at a frequency of 1 per 10 sampling events, while 

at least one trip blank will accompany each sample shipment to the laboratory. Rinsate samples will 

be collected at a frequency of 1 per 20 decontamination operations of sampling equipment. Field 

blanks will be collected at a rate of 1 in 20 samples. 

3.3 ANALYTICAL PARAMETERS 

Data Quality Objectives (DQOs) for this plan have been developed using a Data Quality Objective 

(DQO) flowsheet. The DQO flowsheet is provided in Appendix D. To support the DQOs, an 

Analytical Support Level (ASL) of C was chosen for all laboratory analyses from this program. Ten 

percent of the analytical results will have an ASL of D. The target analyte list (TAL) is provided in 

Table 3-2. The TAL covers a wide range of site-specific parameters including volatiles, 

radionuclides, and general water quality parameters. The TAL includes the parameters listed in: 

Groundwater Quality Parameters (OAC 3745-65-92@)(2)/40 CFR 265.92(b)(2)); Groundwater 

Contamination Parameters (OAC 3745-65-92(B)(3)/40 CFR 265.92@)(3)); Parameters Characterizing 

CRU5lRCRAFSPlCLT 
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/ - -=jLOC.Ul  

SCALE 

LEGEND 
0 MONITORING WELLS 

0 PLUGGED AND ABANDONED WELLS 

LOC.8 LOCATION NUMBER FOR CLUSlER 
WELLS 

4 - 1 -  

I 1 
2400 F E E T  

F I G U R E  3-1  
R O U T I N E  GROUNDWATER M O N l T O R I N G  L O C A T I O N S  
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12 

13 

14 

2398 3398 4398 

2434 3069 

2106 3 106 

* Plugged and abandoned 
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TABLE 3-2 
TARGET ANALYTE LIST 

Inorganics : 
Aluminum 
Barium 
Calcium 
Copper 
Lead 
Mercury 
Selenium 
Thallium 

General Chemistry: 
AI kal inity 
Fluoride 
Phenols 
Sulfate 
Total Organic Halogens (TOX) 

Volatile Organics: 
1,l-Dichloroethane 
1 , 1 , 1 -Trichloroethane 
1,1,2,2-TetrachIoroethane 
1,2-Dichloroethene 
2-Butanone 
4-Methyl-2-Pentanone 
Benzene 
Bromoform 
Carbon disulfide 
Chlorobenzene ' 

Chloroform 
cis- 1,3-DichIoropropene 
Ethylbenzene 
Styrene 
Toluene 
trans- 1,3-Dichloropropene 
Vinyl acetate 

Radiological : 
Gross Alpha 
Radium-228 
Thorium-230 
Total Uranium 
Uranium-238 

Antimony 
Beryllium 
Chromium 
Cyanide 
Magnesium 
Nickel 
Silver 
Vanadium 

Ammonia 
Nitrate 
Phosphorous (total) 
Temperature 

Routine Groundwater 
Monitoring Program 

October 19, 1993 
Page 7 

Arsenic 
Cadmium 
Cobalt 
Iron 
Manganese 
Potassium 
Sodium 
Zinc 

Chloride 

Specific conductance 
Total Organic Carbon (TOC) 

PH 

Tot2 Organic Nitrogen (TON) 

1,l -Dichloroethene 
1,l ,2-Trichloroethane 
1 ,2-Dichloroethane 
1,2-DichIoropropane 
2-Hexanone 
Acetone 
Bromodichloromethane 
Bromomethane 
Carbon tetrachloride 
Chloroethane 
Chloromethane 
Dibromochloromethane 
Methylene chloride 
Tetrachloroethene 
Total xylenes 
Trichloroethene 
Vinyl chloride 

Gross Beta 
Technetium-99 
Thorium-232 
Uranium-234 

Radium 226 
Thorium-228 
'Total Thorium 
Uranium-235/236 

a Total Thorium Calculated 

I CRUSfRCRAPSPICLT 



Routine Groundwater 
Monitoring Program 

October 19, 1993 
Page 8 

the Suitability of Groundwater as a Drinking Water Supply (OAC 3745-81-1 1@)/40 CFR 141.1 I@)); 

and Site-Specific Parameters. Non-filtered samples will be collected for analysis of inorganic and 

radiological parameters. Non-filtered samples were chosen so that the data are conservative anLso 

the analytical results could be used in the risk assessment if necessary. 
8 2 0  

i E=--- 

3.4 SAMPLING PROCEDURES 

The wells will be purged and sampled using sampling procedures specified in SCQ Section 6.2. All 

analyses will be conducted by the appropriate FEMP or contracted laboratory using procedures which 

meet the standards for these analytical support levels as established in the SCQ. 

3.5 REPORTING REOUIREMENTS 

The CRUS Environmental Group is responsible for generating the RCRA Annual Report for 

groundwater data. 

3.5.1 RCRA Annual Report 

The analytical data collected for this PSP will be reported to the OEPA by March 1 of each year as 

part of the RCRA Annual Report to fulfill the supplementary groundwater section reporting 

requirements. 

The RCRA Annual Report will contain the following items: 

Groundwater Elevation Measurements 
RCRA Groundwater Analytical Results 
CERCLA/RCRA , Units Groundwater Activities Update 

Groundwater Elevation measurements will be provided both in hydrograph format and as contour 

maps. Hydrographs will be provided for the 33 downgradient boundary monitoring wells, and 

groundwater elevation contour maps will be provided for the RCRA quarterly sampling months. 

RCRA analytical results will be provided in table format and in concentration versus time plots. 

Concentration versus time plots of the 33 boundary wells will be supplied for Total Uranium, Sulfate, 

and Specific Conductance. For the first year of reporting on these 33 boundary wells, volatile 

organics above detection will be listed in a table and concentration versus time plots will be provided 

where there is sufficient data. If additional parameters of concern are identified in the first year, 

reporting and concentration versus time plots will be provided for the following year. e 
CRUSiRCRAPSPlCLT 
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c @bi--- is3 
As required in Order number 2(d) of the DFO, upon receiving analytical results for'the Rbutine 

Sampling Monitoring Wells, a review will be performed to determine whether sample results indicate 

a potential risk to human health or the environment. In the case of a parameter indicating a potential 

risk, the OEPA FEMP Site Coordinator will be verbally notified within 48 hours of the 

determination. The suspect monitoring well will be re-sampled to confirm the elevated results. If 

elevated results are confirmed, the OEPA FEMP Site Coordinator will be verbally notified within a 

48-hour period and a Removal Site Evaluation (RSE) will be initiated. The Director of the OEPA 

will be notified in writing within a five-day period of the RSE initiation. The RSE will be completed 

consistent with 40 CFR 300.410 of the National Oil and Hazardous Substance Pollution Contingency 

Plan (NCP). The RSE will be conducted to determine if a Removal Action is necessary. Additional 

work will be determined through consultation between the U S .  EPA, OEPA, DOE and FERMCO. 

3.6 FULFILLING RCRA REOUIREMENTS 

The primary objective of the Alternative Monitoring Plan is to fulfill RCRA monitoring regulations. 

These regulations, however, will not be met by the standard RCRA Monitoring Program. The 

Alternative Program deviates from the typical Subpart F program in two ways: 

Individual monitoring for each Hazardous Waste Management Unit is not provided. The 
CERCLA process will ensure characterization and remediation of the entire site; thus, 
CERCLA groundwater characterization efforts will determine the sitewide nature, rate, and 
extent of contamination. In addition, the routine quarterly sampling defined in this PSP will 
serve to monitor contamination exiting the facility boundaries. 

The RI report will define the nature, rate, and extent of migration sufficient to select a 
remedy; however, this determination will not be made on an annual basis as required by 
RCRA Subpart F regulations. 

Table 3-3 identifies exactly how RCRA monitoring regulation will be met. 
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3745-65-90@) 

TABLE 3-3 
RCRA MONITORING REGULATIONS 

Ensure groundwater monitoring complies Yes (where 
with 3745-65-92 through 94 applicable) 

See following itemized list of rules. 

3745-65-90(A) 

3745-65-90(C) 

3745-65-900) 

Implement groundwater monitoring 

Waiver of groundwater monitoring NIA 

Alternate groundwater monitoring system Yes 

The FEMP is not applying for a waiver. 

The FEMP applied for an alternate monitoring 
system as defined in 3745-65-90 0). 

Yes A RCRA Detection Monitoring Program was 
initiated in 1985 for Waste Pit 4, the only identified 
regulated unit at that time. A CERCLA RIIFS 
began monitoring groundwater sitewide in 1988. 

3745-65-90F) 

3745-65-9 1 (A)( 1)  

Waiver of groundwater monitoring due to 
neutralization of waste in surface 
impoundments 

Upgradient groundwater monitoring 

NIA 

Yes 

CRUSIRCRAPSPIC LT 

The FEMP is not applying for this waiver. 

~~ 

The CERCLA RIIFS has defined upgradient 
monitoring wells in the uppermost aquifer that are 
not affected by the facility. The RI is responsible 
for determining background groundwater quality, 
and has submitted a background water quality 
report. The upgradient wells will not be monitored 
as part of the routine program. 



3745-65-9 1 (A)(2) 

3745-65-9 1 (B)( 1) 

3745-65-9 1 (B)(2) 

3745-65-9 1 (C) 
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Downgradient groundwater monitoring 

Single landfill site 

Multiple waste management units 

Monitoring wells must be properly 
constructed 

Groundwater Sampling and Analysis Plan 

Analytical parameter suit 

Establish detection monitoring background 
and indicator parameters 

Routine detection monitoring frequency 

Yes 

NIA 

Yes 

Yes 

Yes 

No 

NIA 

NIA 

The RIIFS used over 400 groundwater monitoring 
wells to characterize groundwater quality at the 
FEMP. In addition, monitoring wells have been 
installed along the downgradient boundaries of the 
facility and will be monitored on a quarterly basis. 

~~~~ 

The FEMP has more than one regulated unit. 

The property boundary monitoring wells are 
downgradient of all waste management units on- 
site. 

The RIIFS Work Plan and its addenda follow the 
monitoring well installation practices identified in 
this regulation. 

The RIlFS Work Plan and its addenda, and the 
Routine Monitoring Plan serve as the sampling and 
analysis plan. 

~~ ~ 

The parameter list proposed for routine monitoring 
is defined in the RIIFS Work Plan addendum, 
Routine Groundwater Monitoring Program Along 
the Downgradient Boundary of the FEMP. The 
parameter list has been defined by previous RCRA 
monitoring programs and historical groundwater 
data. 

The FEMP is in assessment monitoring. 

The FEMP is in assessment monitoring. 

CRWIRCRAPSPICLT 
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Yes 

NIA 

N/A 

N/A 

October 19,-1993 

The RI/FS Work Plan and its addenda and the 
Routine Groundwater Monitoring Plan require 
water level measurements prior to sampling. 

The FEMP submitted an assessment monitoring 
plan outline while in detection monitoring. 

The FEMP is in assessment monitoring. 

The FEMP is in assessment monitoring. 
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3745-65-93 (A) 

3745-65-93(B) 

3745-65-93(C) 

3 745 -65 -9 3 @) ( 1)  

3745-65-92(E) 

Outline of groundwater quality assessment 
program 

Initial comparisons of indicator 
parameters 

Identification of significant increase in 
indicator parameters 

Notification to Director 

Groundwater elevation measurements 

Yes The FEMP has documented groundwater 
contamination. 

1 Yes The CERCLA RI report submittal will serve as the 
groundwater quality assessment report. 

3745-65-93 @)(2) 

~~ 

3745-65-93@)(6) 

3745-65-93@)(3) 

Reinstatement of detection monitoring NIA The FEMP is not applying for reinstatement of its 
detection monitoring program. 

3745-65-9 3 @) (4) 

~~ ~ 

Submittal of Groundwater Quality 
Assessment Program Plan 

Groundwater Quality Assessment Program 
Plan Contents 

Implement Groundwater Quality 
Assessment Program Plan to determine 
rate and extent of migration 

Yes 

Yes 

Yes 

The RI/FS Work Plan and its addenda and the 
Routine Groundwater Monitoring Plan serve as the 
Groundwater Quality Assessment Program Plan. 

The RI/FS Work Plan and its addenda plus the 
Routine Monitoring Plan contain all of the required 
information except 3745-65-93@)(3)@), the 
detection monitoring program description. 

The RI/FS Work Plan and its addenda are 
responsible for determining sitewide rate and extent 
of groundwater contamination. 

3715-65-930(5)1 Assessment Report 

CRUSIRCRAPSPICLT ’.- 
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3745 -65-93 @)(7) 

3745-65-93 (E) 

3745-65-93F) 

3745-65-94(A)( 1) 

3745-65-94(A)(2) 

3745-65-94@)( 1) 

3745-65-94@)(2) 

TABLE 3-3 
RCRA MONITORING REGULATIONS (continued) 

Quarterly assessment monitoring 

Assessments prior to closure should be 
reported 

Evaluation of potentiometric surface 

Record keeping for detection monitoring 

Detection monitoring reporting 

Record keeping for assessment monitoring 

Assessment monitoring reporting 

Yes 

NIA 

Yes 

NIA 

N/A 

Yes 

No 

Routine Gro at er 
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Routine quarterly monitoring will be performed at 
the downgradient boundary of the facility as defined 
in the RI/FS Work Plan addendum, Routine 
Groundwater Monitoring Program Along the 
Downgradient Boundarv of the FEMP. 

See comment for 3745-65-93@)(5). 

The RI report will include an evaluation of the 
potentiometric surface as will the RCRA Annual 
Report. 

The FEMP is in assessment monitoring. 

The FEMP is in assessment monitoring. 

All analysis and associated surface elevations are 
retained on-site. 

An annual report will be submitted that contains 
analytical data from the Routine Groundwater 
Monitoring Program Along the Downgradient 
Boundarv of the FEMP. The sitewide rate and 
extent of migration determination will be reported 
in the CERCLA RI report. 

CRUSlRCRAPSPlCLT 
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3.6.1 Plan Obiective Summary a 
The sampling to be conducted under this PSP is designed to integrate the RCRA routine groundwater 

monitoring requirements with CERCLA RI/FS activities at the FEMP and to fulfill the groundwater 

monitoring portion of the Alternate RCRA Monitoring Program proposed to the OEPA. The data 

acquired from the routine groundwater monitoring program, at the downgradient boundary of the 

facility, will be used to help determine off-FEMP impacts on groundwater quality caused by the 

FEMP operations. The summary list of objectives for this PSP is provided in Table 3-4. 

e 

0 

TABLE 3-4 
SUMMARY OF OBJECTIVES FOR ROUTINE GROUNDWATER MONITORING 

Activities 

Objectives 

_ _ _ _ ~ ~ ~  

Prioritized Data 
Uses 

Appropriate 
Analytical Levels 

Constituents of 
Concern 

Level of Concern 

Required Detection 
Limits 

Critical Samples 

Collect quarterly groundwater quality samples at monitoring well locations 
along the downgradient property boundary of the FEMP. 

Provide monitoring at the downgradient boundary of the FEMP to 
determine if constituents affecting groundwater quality are migrating beyond 
the boundary of the site. 

Determine the level of contamination in the Great Miami Aquifer at the 
downgradient boundary of the facility. 

PID field screening: ASL A; radiological field screening: ASL A; 
radiological: ASL C; inorganics and VOC: ASL C; general chemistry 
parameters: ASL C; ten percent of analytical results will have ASL D. 
Field blanks and rinsate samples are required at a frequency of 1 in 20 for 
all ASL C analyses. Duplicate samples will be collected at a rate of 1 in 
10. At least one trip blank will accompany each sample shipment to the 
laboratorv. 

Total and isotopic uranium, total and isotopic thorium, radium-226 and 228, 
gross alpha, gross beta, metals and VOC, and general chemistry in all 
groundwater samples. 

Results which are a potential immediate risk to human health or the 
environment. 

Detection levels are specified in SCQ Section 9. 

~~ 

Groundwater analyses will be used to determine groundwater quality at the 
FEMP property boundary. The overall sampling program should maintain a 
90 percent data recovery. A minimum of two complete samples from each 
monitoring well per year needs to be obtained to achieve the objectives of 
the sampling program. 
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This PSP has been developed by the CRUS Groundwater Programs Manager to fulfill a portion of the 

RCRA alternate monitoring requirements for the FEMP. The CRUS Groundwater Programs Manager 

has full responsibility and authority for the content and specifications in this PSP. 

the activities specified in this PSP must have the approval of the CRUS Groundwater Programs 

Manager prior to implementation. It is the responsibility of the CRUS Groundwater Programs 

Manager to secure any off-FEMP access permits required for the completion of this PSP. 

Any changes to 

4.1 FIELD ACTIVITIES 

Sampling activities are to be conducted by the FEMP Groundwater Monitoring Section using SCQ 

approved work procedures. Sampling activities include sample handling, preservation, shipment, and 

notification of laboratories receiving samples. Groundwater sampling will be conducted using the 

procedures covered in Section 6 and Appendix K of the SCQ. The Groundwater Monitoring Section 

has full responsibility for the implementation of the groundwater monitoring procedures and the field 

sampling guidelines in Section 7 of this PSP. In addition, the Groundwater Monitoring Section will 

assign unique sample identification numbers for all samples collected. 

0 
4.2 HEALTH AND SAFETY 

The FERMCO Health and Safety Department is responsible for the development, implementation,. and 

monitoring of a site-specific health and safety plan for this PSP. This plan will include specific 

programs for radiological and nonradiological monitoring and controls as specified by the SCQ and 

presented in Section 5 "Health and Safety Considerations" of this PSP. 

4.3 
The FERMCO QA department will assure that the contents of this PSP conform to the requirements 

of the SCQ. The FERMCO QC department will monitor field activities to assure that all work 

conducted in the execution of this PSP conforms to the appropriate standards specified in the SCQ. 

QUALITY ASSURANCE (OA) AND OUALITY CONTROL tOC) 

5.0 HEALTH AND SAFETY CONSIDERATIONS 

Effective health and safety programs for any activity are based on an informative training program. 

All involved personnel will receive adequate training prior to implementation of the field work for 

this PSP. This training will make employees aware of all physical, radiological, and chemical 

hazards which may be encountered during this project. 
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48 20 All FERMCO employees and subcontractor personnel who will be performing field work during this 

project are required to have completed all applicable Occupational Safety and Health Administration *-- 
(OSHA)-mandated 1910.120 Hazardous Waste Site Worker training. In addition, personnel must 

complete all applicable annual refresher training. 

DOE regulations at the FEMP require a series of site-specific training courses. These courses are 

designed to augment OSHA-required training and provide additional training specific to the hazards 

which exist at the FEMP. Field personnel participating in the performance of this project will be 

trained to the SCQ. 

5.1 TASK SPECIFIC PLANS 

All aspects of this PSP will be performed in accordance with existing applicable DOE, US. EPA, 

OSHA, and the State of Ohio Health and Safety Regulations. Additionally, all activities will be 

managed in accordance with commonly accepted practices used in the hazardous waste industry. 

The routine groundwater monitoring program defined in this PSP has a task-specific health and safety 

plan, which has been prepared in accordance with the FEMP Site Health and Safety Plan. A health 

and safety technician will monitor the field crew’s activities for the field program presented in this 

PSP. 

a 
Project-specific health and safety plans address the hazards typically encountered by personnel when 

performing the specified field work. The plans specify proper equipment for health and safety 

monitoring and personnel protection, and document the criteria used to select monitoring equipment 

and protective clothing. Each member of a field crew is required to participate in a health and safety 

training session specific to each field project before beginning the field work. 

5.2 RADIOLOGICAL MONITORING AND CONTROLS 

Radiological monitoring for this work plan will be achieved using existing institutional controls 

commonly utilized at the FEMP. For those areas of the FEMP which are under existing institutional 

radiological controls, any employee who will be entering such areas is required to possess and wear a 
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thermal luminescent detector (TLD) to monitor for exposure to radiological contamination. In 

addition, each employee is required to participate in a regularly-scheduled urine analysis program 

which is designed to monitor for radiological exposure. 

For areas which are subject to more restrictive radiological controls where the potential for exposure 

is greater, Radiation Worker Permits (RWPs) are necessary and will be obtained prior to the field 

work being performed in those areas. A radiological technician will be assigned to each field crew 

performing any activities in an area which could be expected or result in site workers being exposed 

to levels of radiological contamination exceeding DOE requirements. 

Ingress and egress of personnel, equipment, and vehicles to and from radiologicallycontrolled areas 

will be monitored with "real time" radiation detection instruments. Monitoring results which exceed 

FEMP-determined exposure guidelines will be further evaluated as to the possible source(s). 

Measures necessary to remediate radiological contamination sources will be implemented. Such 

measures may include, but are not limited to, personnel training, decontamination, employee exposure 

monitoring, increased personnel monitoring, personnel protective equipment, and sampling of suspect 

materials encountered. 

If the responsible radiological technician assigned to the field activities being performed identifies a 

real or potential condition which could or will result in an unsafe condition, then that person has the . 

responsibility to cease field operations until the unsafe condition has been corrected. 

5.3 NONRADIOLOGICAL MONITORING AND CONTROLS 

Monitoring of potential health and safety problems associated .with nonradiological hazards is 

conducted by a health and safety technician. Also, all field crews are responsible for hazard 

awareness and recognition. Task specific training is designed to enhance the performance of all field 

work using good and safe work practices. 

Evaluating the potential for personnel exposure to organic contaminants will be achieved mainly 

through the use of a photoionization detector. Other equipment which could potentially be used 

include Drager Tubes, oxygen meters, and combustible gas indicators. 

0 6.0 QUALITY ASSURANCE AND QUALITY CONTROL 
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The primary objectives of the quality assurance and quality control sections of this plan relate to the 

collection of field information and data which are sufficient to accurately assess current contaminant 

concentrations in groundwater. To ensure that the information gathered meets data quality objectives, 

quality control measures will be used to determine conformance with overall CRUS program 

objectives. 

6.1 FIELD AND LABORATORY QUALITY CONTROL SAMPLES 

Field quality control (QC) samples will be taken to evaluate the possibility that some controllable 

practice, such as decontamination or sampling technique, may be responsible for introducing bias in 

the project's analytical results. The following types of QC samples will be collected: sampling 

equipment rinsates, trip blanks, and duplicate samples as outlined in Section 6 and Appendix K of the 

SCQ. 

6.2 TRAINING. RECORDS ADMINISTRATION, AND DOCUMENT CONTROL 

All FERMCO employees and subcontractors assigned to this project will be required to participate in 

a series of regularly-scheduled training sessions. These sessions are intended to enhance the 

employee's awareness of his or her responsibilities and duties. Field staff will receive comprehensive 

project and task specific training. Daily project "Tailgate Safety Meetings" will be conducted before 

the beginning of field work each day to augment health and safety training and reinforce project 

objectives. 

7.0 FIELD ACTIVITY GUIDELINES 

This section presents a general description o the samp fill the objectives 

of this PSP. The goal of these sampling activities is to collect samples representative of groundwater 

ing activities to be used to fu 
\ 

quality. The information derived from the field investigation should suffice to produce a clear 

understanding of groundwater quality in the Great Miami Aquifer leaving the boundary of the FEMP. 

7.1 FIELD ACTIVITIES 

All procedures for monitoring well development, sample collection, and shipment will be performed 

in accordance with directives established in the SCQ. 
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7.2 FIELD ACTIVITY PROCEDURES 

Field activity procedures are listed in Table 7-1. The appropriate field data validation forms from 

Appendix B of the SCQ must also be completed to assure that the documentation of field activities has 

been completed correctly. 

TABLE 7-1 
GROUNDWATER SAMPLING PROCEDURES 

Administrative Procedures I Reference Document 

Field Procedures I SCQ Section 6.2, Appendix K 

Sample Handling Shipment Procedures I SCQ Section 6.7 

Decontamination I SCQ Section 6.8 

7.3 WASTE DISPOSITION 

The following wastes will be generated during characterization activities: 

Purge water 
Contact wastes 
Equipment decontamination solutions 

The following subsections provide the proposed disposition methodology for each type of waste 

generated. 

7.3.1 Puree Water and Decontamination Solutions 

Groundwater purged from the wells and solutions used to decontaminate equipment used during 

sampling will be contained and transported to the FEMP for proper disposal. If historic data for a 

well indicate the purge water is potentially a RCRA waste, the purge water will be drummed at the 

well and moved to the FEMP’s controlled holding area until analytical results are returned indicating 

the proper method of disposal. 

7.3.2 Contact Wastes 

Contact wastes such as personal protective equipment (PPE) and rags or wipes (paper towels, 

Chemwipes, etc.), will be placed in plastic bags or 55-gallon drums and transported to the FEMP for 

appropriate disposition. 
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8.0 FIELD SAMPLING PLAN j &-- 
Sampling for this project will be performed by the Groundwater Monitoring Section of the FERMCO 

Environmental Safety and Health Division. 

8.1 SAMPLE TEAM ORGANIZATION 

Sampling teams will be organized by the Groundwater Monitoring Section according to their 

requirements for monitoring well sampling. 

8.1.1 Organizational Structure 

Field sampling crews will be directly supervised by the Groundwater Monitoring Section Field 

Operations Supervisor. Each field crew will consist of three sampling technicians. Additional 

sampling custodial staff will interact with the sampling crews and the FEMP or contract laboratory 

performing the sampling analysis. 

8.1.2 Responsibilities of Team Members 

The Groundwater Monitoring Section Field Operations Supervisor is responsible for the coordination 

and effective use of Groundwater Monitoring Section field personnel on site and for proper 

maintenance of the records of all field activities. In addition, the Groundwater Monitoring Section 

field coordinator is responsible for field quality control including issuance and tracking of 

measurement and test equipment. 

Field sampling personnel are responsible for the collection of the samples in accordance with the 

approved PSP. All activities associated with the execution of sampling are to be documented on the 

appropriate Field Activity Daily Logs (FADLs) which are to be completed by the sampling 

technicians for each location. The technicians are also responsible for ensuring that the proper 

sampling equipment is available and in serviceable condition. Also, proper decontamination of 

equipment between each sampling point is the responsibility of these staff. 

Additional sampling custodial staff who interact with the FEMP or contract laboratory are responsible 

for ensuring that proper sampling containers, preservatives, and sampling coolers are available and in 

serviceable condition. The sampling custodians are also responsible for sample labeling, handling, 

storage, and sample-required paperwork, such as a Chain of Custody/Request for Analysis (CC/RFA) 

Form. These must be completed before the samples are submitted to the appropriate FEMP or 
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contractor laboratory for analysis. Finally, sampling custodians are responsible for logging in all 

collected samples, delivering the samples to the FEMP laboratory, or sending the samples 
c accompanying paperwork to the contract laboratory. i 

5 

8.1.3 SamDling Schedule 

Groundwater sampling activities for this plan were conducted during July and September 1993. 

Sampling will proceed on a quarterly basis (January, April, July, and October) beginning in 1994. 

Data from all sampling activities within a calendar year must be available by the first of January in 

order to meet the submittal deadline to the OEPA for the RCRA Annual Report. 
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Department of Energy OC- 48 
Femrld Enrironmontrl Managomnt Projact 

P 0. Box 398705 
Cincinnati. Ohio 45239-8705 

(513) 738-6357 

y I y  t 2 I993 
DOE- 1946-93 

Hr. Graham Mitchell and Mr. Paul 0. Pardt 
Ohio Environmental Protection Agency 
40 South Main Street 
Oayton, Ohio 45402-2086 

Dear Hr. Hitchell and Mr. Pardi: 

ALTERNATE APPROACH TO THE FERNALD ENVIRONflENTTAL ~ 6 E n o s T  PROJECT RESOURCE 
CONSERVATION AND RECOVERY ACT GROUMDWATER HON ITORING PROGRM 

As requested during the May 7, 1993 meeting between Department of Energy, 
Fernald Field Office (DOE-FN) and the OEPA in Oayton, the DOE is providing 
this letter which sumnarizes the diffkulties encountered through efforts to 
comply with Subpart F requirements and to propose a monitoring program 
pursuant to OAC 3745-65-90 that will enable groundwater characterization 
investigations to continue as proposed by the Operable Unit 5 (OUS) Workplan 
and its Addenda. 
through which the OEPA may apply its Resource Conservation and Recovery Act 
(RCRA) authority toward activities conducted under thts workplan. 

This alternate monitoring proposal provides an avenue e 
The current Groundwater Monitoring Plan (WP) was negottated with the Ohio 
Environmental Protection Agency (OEPA) in order to bring the Fernald 
Environmental Management Project (FEMP) into compliance with State of Ohio 
Subpart F Hazardous waste Rules OAC 3745-65-90 through 94. Three 1 ines of 
groundwater monitoring wells were proposed at the property boundary, waste pit 
area, and the production area. Additionally, a tlll monitoring network with 
well locations based on results from a till zone hydrogeologic study was 
proposed to be installed by October 1993. To date, the property boundary l ine  
wells have been installed. The waste pit area and production area lines and 
the till well system have yet t o  be installed. 

e 

As work under the GHP has progressed, it became clear that compliance with all 
substantive requirements o f  Subpart F, as provided Sn the WP, is iwractical. 
For example, the requirement to imnediately determine the rate and extent of 
contaminant migration cannot be fulfilled due to the complex nature o f  
contamination resulting from many on-site sources. A Remedial Investigation 
( R I )  pursuant to Comprehensive Environmental Response Compensation and 
liability Act (CERCLA) has been in progress since 1988 which includes the 
determination of the nature, rate and extent of contaminant migration in the 
groundwater. These efforts are both extensive and costly, and could not have 
been performed within a single year. Additionally, i t  is anticipated that 
compliance with the GHP could require rate and extent determinations to 
progress beyond property boundaries. It i s  unlikely that FEMP would secure 

- 
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property access t o  complete these investigations within the required one year 
time frame. Thus, the FEMP could be and has been subject to notices o f  
violation or deficiency for failure to report the full rate and extent of 
contamination in the following annual report. 

Attempts to comply with all substantive requirements of Subpart F have 
resul ted in considerable duplication. 
field investigations has not been possible since RCRA requires the reporting 
of investigation results within a one year time frame; whereas, the Remedial 
Investigation is conducted in accordance with schedules dictated by the 
Amended Consent Agreement. Thus t o  maintain RCRA compliance, two field 
investigations having similar objectives have been carried out in parallel. 

The complexity of the investigations required under the Subpart F program have 
resulted in reporting difficulties. The F E W ’ S  attempts at fulfilling the 
requirements of the annual report have resulted in the Submittal of lengthy, 
detailed documents that do not fully describe the rate and extent of 
contaminant migration. As a result, the FulP has received violations. The 
RCRA Annual Report is frequently over one thousand pages with appendices. A 
significant effort and cost  is expended to collect, manage, and assess data 
for this report, yet much of the effort is duplicative to what is concurrently 
being performed as part o f  the RI. 

Finally, the FEHP data base is incapable of producing data in the newly 
required Subpart F format for annual reports. 
three separate databases must be joined and reconfigured to supply site data 
in the new RCRA format. Revising the database for Subpart F reporting would 
be very costly, and would not provide any additional environmental benefit. 

Integration of the CERCLA and RCR4 

Over 100,000 records stored in 

The requirements of Subpart F, although applicable to the regulated waste 
management units, are inappropriate to the FMP. The inappropriateness lies 
in the complex nature of FEHP’s waste units and related contamination. 
Because the units are old and constructed without currently required 
environmental safeguards, the resul ting contaminant plumes are intermingled, 
complex, and more extensive than those that would exist at newer, 
appropriately constructed facilities. Thls situation warrants a complex, 
time-consuming analysis o f  the behavior and effects of the hazardous waste 
constituents in the soil and ground water, which is the function o f  the CERCLA 
process at the facility. The original intent o f  Subpart f was speciflcally to 
avoid such complex analyses of environmental imgacts and to allow for 
imnediate release detection and rapid corrective action. Attempts t o  meet the 
substantive requirements o f  Subpart F result in competition with the CERCIA RI 
process for monetary and technical resources which are intended to attain the 
same goal. 

The wells proposed in the GHP, excluding those at the property line, will not 
provide data critical to select or implement a corrective action, and 
therefore, do not successfully provide an integrated CERCLA/RCRA monitoring 
system. 
years, including metals, organic and radiological parameters. These data have 
been reported to the OEPA in previous RCRA Annual Reports, and through recent 
Technical Integration Exchange (TIE) meetings. In addition, a ‘snapshot. 
sampling event including nearly all FEHP monitoring wells, will be completed 
within the next two weeks. The analyses will include HSL inorganics, 

A great deal of groundwater data have been obtained in previous 
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organics, t o t a l  and isotopic uranium, isotopic radium, thorium, and general 
w a t e r  qual i ty parameters. This sampling event, i n  addi t ion t o  previously 
col lected data, w i l l  provide su f f i c ien t  information t o  Complete the OUS 
Remedial Invest igat ion Report. Continual monitoring as proposed I n  the GMP 
w i l l  not y ie ld  data i n  time t o  be incorporated i n t o  the OUS RI,  and f s  not 
c r i t i c a l  t o  remedy selection; therefore, no negative envirOnmnta1 impact w i l l  
r esu l t  by discontinuing GHP a c t i v i t i e s .  On the contrary, further 
implementation of the U p  w i l l  compete wi th resources which could be dedicated 
t o  corrective act ion a c t i v i  t ies .  

To resolve the lack of in tegra t ion  between the RCRA GnP and the CERCLA 
invest igat ive process, DOE proposes an a1 ternate ground w a t e r  monitoring 
program as a l l owed  through OAC 3745-65-90(0). 
o f  the Operable Un i t  5 Workplan and i t s  Addenda, which set for th  a program for 
characterization of the nature, r a t e  and extent of contaminant migration 
su f f i c ien t  t o  select  an appropriate remedial a l ternat ive.  In  addit ion, the 
DOE proposes t o  continue quar ter ly  monitoring o f  the property boundary 1 ine 
wel ls as a means of conttnual ly assessing the magnitude o f  of f -s i te releases 
from the FEHP. The resul ts o f  the quarterly monitoring w i l l  be reported by 
March 1 o f  each calendar year. The proposed approach w i l l  f a c i l i t a t e  a 
complete in tegrat ion of  the FfHP's RCRA and CERCLA groundwater invest igat ion 
and monitoring ob1 igations by providing a mechanism through which Ohio's RCRA 
author i ty may be manifested through the CERCLA a c t i v i t i e s .  

The cost savings from using the above approach t o  Subpart F monitoring amounts 
t o  approximately f i ve  m i l l i o n  do l l a rs  during 1993/1994 and approximately three 
m i l l i o n  dol lars  per  year during each fol lowing year. 
implementation of t h i s  proposed integrat ion w i l l  be usedeto accelerate the 
correct ive act ion programs agreed upon by U.S. €PA, Ohio EPA, and ME. 

The remainder o f  the GMP monitoring w e l l s  a re  scheduled for i n s t a l l a t i o n  June 
1, 1993. To avoid the unnecessary i ns ta l l a t i on  o f  these wells, DOE requests 
further discussion and resolut ion o f  th is  issue. Kathleen Nlckel w i l l  be i n  
contact t o  schedule a mutually agreeable meeting date. 

This proposed program consists 

The cost savings from 

If you or your s t a f f  have any questions, please contact Ms. Nickel a t  (513) 
648-3166. 

Sincere1 y , 

I. 

FN : M i  ckel Acting Manager 

cc: 

3 .  3. F io re ,  EM-42, TREV 
K. A. Hayes, EM-424, TREV 
J. Kwasniewski, OEPA-Columbus 
P. H a r r i s ,  OEPA-Dayton 



I!. P r o f f i  t t ,  OEPA-Dayton 
I. Schneider, OEPA-Dayton 

L .  Auaust. GeoTrans 
0 J .  Michaels, PRC 

R.  L . -GI enn, Parsons 
P.  Clay, FERWC0/19 
K. A1 Lema, FERWC0/65-2 
3 .  W .  Thiesing, FEW0 
AR Coordinator, FEWCO 

1 
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Issue Date: 

Effective Date: 

SEP i o 1993 

SEP 1 0 1993 

BEFORE THE 
OHIO ENVIRONMENTAL PROTECTION AGENCY 

In the Matter of: 

U.S.Department of Energy ' 

Fernald Environmental 
Management Project 
P.O. Box 389705 
Cincinnati, Ohio 45239 

Director's Final 
Findings and Orders 

PREAMBLE 

It is hereby agreed by and among the parties hereto as follows: 

I. JURIS DICTION 

These Director's Final Findings and Orders ("Orders") are issued to the U.S. 
Department of Energy ("Respondent") pursuant to the authority vested in the Director of 
the Ohio Environmental Protection Agency ("Ohio ,A") in Ohio Revised Code ("ORC") 
sections 3734.02(G) and 3745.01. 

II. PARTIES 

These Orders shall apply to and be binding upon the Respondent, its agents, assigns, 
successors ininterest, and its co-operator, Fernald Environmental Restoration Management 
Corporation ("FERMCO"). No change in ownership or opemion of the Facility will in any 
way alter the Respondent's responsibilities under these Orders. 
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m. DEFINITIONS 

Unless otherwise stated. all terms used in these Orders shal l  have the same meaning 
as in ORC Chapter 3734. and the regulations promulgated thereunder.- The following terms 
are defined as: 

a. "Alternate Program" shall consist of the portions of the Remedial Investigation 
('XI'') Work Plans and Addenda that pertain to groundwater characterization 
and the "Routine System", as specified in Orders number 1 , 2  and 3 of these 
Orders. 

b. "Site" shall mean the Fernald Environmental Management Project ("FEMP"), 
including all areas within the propercy boundary of the FEMP and any other 
areas that received or potentially received or released hazardous waste or 
hazardous waste constituents. 

C. "Routine System" shall consist of the monitoring wells that will be located 
along the downgradient property boundary of the Facility. As of the effective 
date of these Orders, the Routine System consists of thirty-three (33) 
monitoring wells. 

IV. FINDINGS OFFACT 

The Director of the Ohio EPA has determined the following findings of fact: 

1. Respondent owns and operates a former industrial facility located 
approximately twenty (20) miles northwest of Cincinnati, Ohio in Hamilton 
and Butler Counties ("Facility"). The Site is presently listed on U.S. 
Environmental Protection Agency's (YJ.S. ,A") National Priorities k t  
( 'WPL) under the Comprehensive Environmental Response, Compensation 
and Liability Act of 1980, as amended, (TERCLA"), 42 U.S.C.Sections 9601 
et. Respondent is investigating and remediating environmental 
contamination at the site. 

-. : 
, a *  1 c - . I  I certify this to be a true and accurate copy of the 

I d ,  , I  .' - *  

;,'j 
official document as filed in the reoords of the Ohio 
Environmntal Prutection Agency. 
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2. 

3. 

4. 

5 .  

6 .  

7. 

8. 

The Respondent is a "person" as czfined ~ l l  ORC Sections 
and Ohio Administrative Code ("OAC") rule 3745-51-03. 

.59 and 3734.01 

The Respondent generates "hazardous waste" as that term is defied by ORC 
Section 3734.01 and OAC rule 3745-51-03. 

The Respondent notified U.S. EPA on August 8,1980 of its hazardous waste 
activity at the Facility and was issued U.S. EPA Identification Number 
OH6890008976. 

The Respondent submitted "Part A" and "Part B" of its permit application 
pursuant to OAC ruie 3745-50-41. The most recent revision of Respondent's 
"Part B" permit application was submitted on March 26. 1993. 

There are land-based units at the Facility for which Respondent is required 
to implement a groundwater monitoring program described in OAC rules 
3745-65-90 through 3745-65-94. The Respondent implemented a Resource 
Conservation and Recovery Act ("RCU")  groundwater monitoring program 
in 1985 pursuant to OAC rule 3745-65-90. 

The Respondent is also conducting a groundwater monitoring investigation 
as part of its Remedial Investigation and Feasibility Study ("WFS") under 
CERCLA. The RVFS schedules contained in the Amended Consent 
Agreement ('I ACA") are based upon discussions between Respondent and 
U.S. EPA in consultation with the State of Ohio. 

An objective of the CERCLA process is to characterize the nature, rate and 
extent of groundwater contaminant migration to the extent necessary to select 
and implement response action(s). This process will ensure characterization 
and remediation of groundwater for the entire Site, including the  area^ 
potentially affected by the land-based units identilied in Finding number 6., 
above. 

. . _. 

I certify this to be a true and accurate copy of the 
official document as filed in the records of the Ohio 
Environmental Prutecticm -cy. 
By: )nahcc. - l?,Jb-q3 a 

0 -  
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9. 

10. 

11. 

12. 

' 13. 

14. 

During a May 7; 1993 meeting and in a May 12,1993 letter, the Respondent - 
asked the Ohio EPA to approve an alternate RCRA groundwater monitoring: 
program ("Alternate Program") for the Facility to replace the existing. 
groundwater monitoring pmgfdm at the Facility. 

Ohio EPA and the Respondent desire to avoid duplication and to integrate - 
the groundwater monitoring activities requued by OAC rules 3745-65-90-' 
through 3745-65-94 with the site-wide RVFS groundwater characterization 
required by the ACA and described in the Respondent's RVFS Work Plans 
and Addenda. In order to faditate integration and avoid duplication, the- 
Ohio EPA will review and approve portions of CERCLA documents for  
purposes of demonstrating compliance with OAC rules 3745-65-90 through 
3745-65-94 and these Orders. 

The Routine System is an assessment groundwater monitoring system with 
documented groundwater contamination in the following four stratigraphic 
levels: the suficial glacial till, the water table, the upper section of the sand 
and gravel aquifer, and the deep sand and gravel unit. 

The Respondent, through a federal assistance award administered under 10 
CFR Part 600, has agreed to provide Ohio EPA equipment and other support. 
to electronically access environmental data for the Site through the use of the 
Intergraph System. 

Pursuant to ORC Section 3734.02(G), the Director may by order exempt any 
person generating, storing, treating, or disposing of hazardous wastes in such 
quantities or under such circumstances that, in the determination of the 
Director, are unlikely to adversely affect the public health or safety or the 
environment from any requirement to obtain a permit or license, comply with 
the manifest system or with the requirements of ORC Chapter 3734. 

If the Respondent conducts its Alternate Program in accordance with the 
Orders herein, it is unlikely that the public health or safety or the- 
environment will be adversely affected. 
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v. ORDERS 

' 1. The Respondent s h a l l  comply with the groundwater monitoring requirements 
in OAC 
3745-65-920 through 93@)(2) and 3745-65-93@)(7) through 94(B)(1) 

3745-65-90(A) through 9 0 0 ,  3745-65-91@)(2) through 92(A), 

applicable to an assessment monitoring program. 

0 

2. The Respondent is exempt from complying with the groundwater monitoring 
requirements in OAC rules 3745-65-91(A)(l) through 91(B)(1), 3745-65- 

94@)Q) provided that Respopdent complies with these Orders and within 
ninety (90) days from the date of issuance of these Orders. modifres its 
groundwater monitoring program as described below to Ohio =A's 
satisfaction: 

92(B) through 92@), 3745-65-93@)(3) through 93@)(6), and 3745-65- 

a. The Respondent shall establish and maintain a groundwater 
monitoring system capable of yielding groundwater samples for analysis 
consisting of a total of thirty-three (33) existing andor any potentially 
necessary monitoring wells installed hydraulically downgradient at the 
property boundary of the FEMP within the upper, middle and lower 
zones of the Great Miami Aquifer (2000,3000 and 4000-series wells). 

b. The Respondent shall conduct sampling and analysis of the target 
parameters including analyte metals, radionuclides, water quality 
parameters and volatile organic compounds on a quarterly basis. The 
quarterly sampling peri6d for the wells shall normally extend no longer 
than one week, but shall not exceed two weeks. 

c. The Respondent shall determine the elevation of the groundwater 
surface at each monitoring well each time a sample is obtained. The 
groundwater elevations shall be evaluated annually to determine ifthe 
downgradient requirements of Order number 2a., above, continue to 
be met. If the evaluation shows that the requirements of Order 
number 2a.,above, are no longer met, the Respondent s h a l l  modify the 
number, location or depth of the monitoring wells to meet the 

- . -  . -  - I certity this to be a true and accurate copy.of the .:.,..J . . / .  :-..-..'!:. 

:> ,- .! --- .  . - -  . 
ofiicial document as filed in the reoords of the Ohio... 
Environmsnial Protection Agency. 

u-, i L .  ,j 

. .  
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downgradient requirements of Order number 2a, above. 

4 I 

d. In the event that initial sample results from the Routine System 
indicate a potential immediate risk to human health or-  the 
environment, the Respondent shall verbally not@' Ohio EPA's FEh5P 
Site Coordinator within 48 hours of receipt of laboratory data. In the 
event that confirmatory sample results from the Route System indicate 
a potential risk to human health or the environment, the Respondent 
shall, within 48 hours of receipt of laboratory data, verbally not@' Ohio 
EPA's FEMP Site Coordinator and initiate a Removal Site Evaluation 
("ME) to determine if a Removal Action is wananted. The 
Respondent shall notify the Director in writing within five (5) days of 
the RSE initiation. Ohio EPA may request an RSE based upon its 
technical review of routine monitoring data. The necessity of 
additional work will be determined in consultation with U.S. EPA, 
Ohio EPA and the Respondent. 

e. The Respondent shall conduct other site-wide groundwater monitoring 
and characterization activities throughout the CERCLA process as 
necessary to implement appropriate response action(s), including 
determining background groundwater quality. 

f. When the Respondent submits the OU 5 RI Report, it shall be 
analogous to the groundwater quality fmt determination assessment 
report described in OAC rule 3745-65-93@)(5). 

0 The Respondent shall submit by March 1 of each year an annual report 
of groundwater monitoring activities which includes: ,pundwater 
surface level elevations; analytical data from the Routine System; an 
update of groundwater-related activities for each operable unit from 
the previous calendar year; graphical representation delineating any 
changes in target parameter contaminant levels for each boundary well 
that shows changes in groundwater quality, as specified in the 
Alternate Program plan required in Order number 3 of these Orden; 
and changes in plume boundary configurations or concentrations 
related to the Routine System wells as determined by OU 5 data from 

36 
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the previous calendar year. 

h. The Respondent s h a l l  provide Ohio EPA electronic access to the. 
environmental databases for the site. 

3. Within forty-five (45) days from the effective date of these Orders, the 
Respondent shall submit a plan to Ohio EPA for its Alternate Program. The 
plan shall incorporate both the Routine Property Boundary Groundwater 
Monitoring Program and appropriate portions of the OU 5 RYFS Work Plan. 
The assessment monitoring portion of the plan shall be analogous to the plan 
required by OAC rule 3745-65-93@)(3) and shall contain an identification 
of the wells included in the Routine System; a well construction diagram for 
each well; a sampling and d y s e s  plan meeting the requirements of OAC 
rule 3745-65-92(A); a sampling schedule and parameter list including target 
anaiyte metals, radionuclides, water quality parameters and volatile organic 
compounds; a description of the RSE'Removal Action process for addressing 
potential immediate risks to human health and the environment that may be 
identified through reviewing and evaluating groundwater monitoring data, a 
list of items that will be contained in the annual groundwater monitoring 
report; and a description of how compliance with the OAC rules required in 
Order number 1. and the conditions of Order number 2., above will be 
achieved. 

4. If the Ohio EPA provides the Respondent with a wricen statement of 
deficiencies in the Alternate Program plan, the Respondent shall modify the 
plan or submit a new plan for approval that addresses the deficiencies within 
thirty (30) days of receiving such a written statement. 

5 .  Tbe Respondent shall determine to Ohio EPA's satisfaction the full nature, 
rate and extent of contaminant migration prior to implementation of any 
remedial design. 

. .  

- ) , . e -  4 ?* 

., . ~ -. ..-. 
Environmental Protection Agency. I - : i' '*, 

I certify this to be a true and aoarrate copy af the 

--- 
official dommea as filed in the ~~OOCCIS of the Ohio 

bdd Date- 9-lo-43 
By:- . 
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6. Future site activities may necessitate changes to the approved Alternate 
Program plan including but not limited to activities such as the duration of 
monitoring, sampling frequency, and sampling parameters and locations. No 
such changes or modifications shall be made by the Respondent without 
Written noMication to and written approval of Ohio EPA. h y  notification 
of proposed changes to the Altexnate Program under this section shall set 
forth the nature and basis for the proposed changes or modifications to the 
approved Alternate Program plan 

7. The Respondent, by its acceptance of this exemption, agrees to comply with 
all conditions of the exemption and acknowledges that the Respondent’s 
failure to so comply may result in immediate revocation of this exemption and 
further legal action by Ohio EPA. The Respondent also acknowledges this 
exemption may be revoked upon finding that such revocation is necessary to 
protect the public health or safety or the environment. 

. 

VI. MODIFICATIONS 

These Orders may be modified by the Director upon written notification to the 
Respondent. The notification shall set forth the nature and basis for any modifications. 

VII. RESERVATIONOF RIGHTS 
$ 

Nothing contained herein shall be construed to prevent Ohio EPA from seeking legal ‘ 
or equitable relief to enforce the terns of these Orders or from taking other authorized 
administrative, legal or equitable action as deemed appropriate and necessary against the 
Respondent for noncompliance with these Orders. Nothing herein shall be construed as 
an admission by Respondent or its co-operator or otherwise restrict the right of the 
Respondent or its co-operator to raise any administrative, legal or equitable claim or 
defense with respect to such further actions which the Ohio EPA may seek to require of 
the Respondent. Nothing in these Orders shall be construed to limit the authority of Ohio 
EPA to seek relief for violations not addressed in these Orders. 

- .-, t -I .- - , . , .. - /‘- 

. _ _  ic’ ’ 7  

I certify this to be a true and amrate copy of the 

Environmental Prdection Agency. *.. . t.1 4 -  

2,. J _ . I  ..-. 
--_ official document as filed in the reoocds of the Ohio 
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In adation, no provision in this Order shal l  be interpreted to requixe obligation or 
payment of funds in violation of the of the Anti-Deficiency Act, 31 U.S.C. 1341. 

MIT. TERMIN ATION AND SATISFACTION 

These Orders shall terminate : (1) when the Respondent demonsuates in writing and 
certifies to the satisfaction of Ohio EPA that all obligations under these Orders have been 
performed and the Ohio EPA Division of Hazardous Waste Management acknowledges, 
in writing,-the Ohio EPA's acceptance of this demonstration and certification: or (2) upon 
notification that the Respondent is no longer required to maintain the groundwater 
monitoring systems at the FEMP. 

/ 

The certification required under this Section shall be signed by a responsible official 
of the Respondent. The certification shall make the following attestation: "Icerbfy that the. 
information contained in or accompanying this certification is true, accurate and complete." 

IX. EXPIRATION 

These Orders shal l  expire upon the effective date of any state-issued post-closure 
permit for the Facility . 

IX. SIGNATORIES 

Each signatory to these Orders certifies that he or she is fully authorized to enter 
into these Orders and to legally bind such signatory to this document. 

Director 

I cert'8-y this to be a true and aowrate copy of the 
official document as filed m the reoocds d the Ohio 
Environmental Proteaion Agency. 

By: h 6 Date 446-9 

3 9  
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x. WAIVER 

The Respondent agrees that these Orders are lawful and reasonable and that the 
schedules provided herein are reasonable. The Respondent a,-s to comply with these 
Orders. Compliance with these Orders shall be in full accord and satisfaction for the 
Respondent's and FERMCO's potential liability for any alleged violations of those specific 
OAC rules outlined in Order number 2 which may have occurred since December 20,1991 
or which occur at the Facility until the date that these Orders terminate or expire. 

Except as provided in Section VII, above, the Respondent hereby waives the right 
to appeal the issuance, terns and service of these Orders and it hereby waives all rights its 
might have to seek judicial or administrative review of said Orders either in law or equity. 
The Respondent expressly waives any and all rights it has to request an adjudication hearing 
of any proposed revocation of these Orders or to appeal any find action of the Director 
revoking these Orders. 

Notwithstanding the preceding, the Ohio EPA and the Respondent agree that in 
the event that these Orders are appealed by any other party to the Environmental Board 
of Review, or any court, the Respondent retains the right to intervene and participate in 
such appeal. In such event, the Respondent shall continue to comply with these Orders 
notwithstanding such appeal and intervention unless these Orders are stayed, vacated, or 
modified. 

0 



IT IS SO-AGREED: 

U.S. Department of Energy 

Fernald Environmental Restoration Management Corporation 

7hdJkLr 
I 

Date 

Title 

m r o n m e n t a l  Protection Agency 

I certify this to be a true and -rate cupy ot the 
official document as filed in the reooIlds of the Ohio 
Environmental Prctection Agency. 
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AOJECT NAME BORING NO. xTsq 
rPPROX. ELEV. 

IAILLING METHOD (?&h 
:00ADINATES 

I W A  
DATE STARTED 

DATE COMPLETED 

I II 

II - n 
I .  

u z  
DESCRIPTION 

S A A  

S A &  

REMARKS 
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FERNALD 
RVFS 

I 

I GROUNO SURFACL 
E L  

.. 

NOTES: 
I . R I S E R  P I P €  IS t W  I O .  SCHEDULE 
PI PZ. T H  R € A  OEO .FLU Sn - J O I N ~ E D .  

SLOT SCREEN (0.010 I N .  sLor S I Z E )  
ZSCilEEN I S  q f i N  I . Q s L \ r s I P Z  C O N T I N U O U S  

XLOWER ENO OF S C R E E N  I S  C A P P E O .  

I N S T A L L A T I O N  OETAl LS 
MONlTOiZING WELL >%! 



FERNALD 
RVFS 

\ DRILLING METHOD c A & w  
DRILLING FLUID (SI USED: 

FLUlD&Q FRCIM 0.Q TO- 
FLUID +Ah FROM - TO - 

TYPE @F BIT cb\pn N* 
CASING SIZE (SI USED: 

+ - 
SIZE S . N * R @ M  0 Tc \'s& 
SIZE M e  FROM T@ - - 

. 
TYPE wT.ii\*v\Tcx \\iu RISER 1- PIPE MATERIAL =*\ \\Ss4Ld 
DIAMETER OF PERFORATED* RISER PIPE DIAMETERS: 

I o N e & L O . D .  4 y q  : i n .  -1.0. +* 0 10 - PERFORATI@N TYPE: 

SLOTS a HOLES 0 SCREEN& LENGTH OF PIPE SECTIONS \ u q i ? Y  

AVERAGE SIZE OF PERFCRATIONS 0- 
TOTAL PERFORATED AREA 

?JOINING METHOO q\\h nS'k- 
c 

BOTTOM OF PROTECTIVE PIPE 

PROTECTIVE PIPE 0.0. 103~'' L U /  

BOREHOLE FILL MATERIALS: 
GROUT/SLURRY 

BENTON I TE 
SANO 

GRAVEL 

a 
ITEM m < 

TOP OF RISER PIPE 

GROUND SURFACE 

DISTANCE ABOVE /BELOW ELEVATION 
GROUND SURFACE (Q) 0 

0-0 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF 6OREHOLE 

3 GWL AFTER INSTALLATION 

TOP =\ 1 BOTTOM \cfi\ TOP I BOTTOM 

\U' \a' 
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SiZE p* i FR@M 0. 1 1 0 . 0  

CASING SEE (SI USED : 

SIZE h J i r r l F R O M  TC - 

RISER PROTECTIVE PIPE  LEN^ 5.0 44 
10 314 1- 

OTHER PRoTEcnoh \I:, A \ o c b  ' na 
I 

SANO 

GWL AFTER INSTALLATION cI4.B (a- &A' 

WAS THE PIEZOMETER FWSHED AFTER INSTALLATION? YES N O H  le!- 
REMARKS 

Nom e= @ j  -- WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S 0  
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PIEZOMETER INSTALLATION SHEET 
*f 1: PROJECT NAME RcR k FIELO W./GEO. $. -\ 

PRCJECT NC. h-7 c%cl(fD ey (?- 
aORlNG NO. 3-u 1. 

BOREHOLE ORlLL lNG 

cy 

PIEZOMETER NO. 3YLq DATE OF INSTALLATION 17 (u 147 0 17 

7- ORILLING METHOO TYPE cy elf 
ORlLLlNG FLUID (SI US€D: 

- - 1  

CASING SIZE (SI USED : 

DISTANCE ABOVE/BELOW 
GROUNO SURFACE ( &  1 ITEM 

TOP OF RISER PIPE 2.3 

ER PIPE DIAMETERS: 

0.0. u 31% i-1.0. q.01k 
SLOTS a HOLES a 

I 

OIAMETER OF  PERFORATE^ SECnoN 
PERFORATICN TYPE: 

AVERAGE SIZE OF PERFCRATIONS ‘ 1  TOTAL PERFORATED AREA 

EL EVATI ON 
0 

~ 

PROTECTION SYSTEM v- 

GROUND SURFACE 

3OTTOM OF PROTECTIVE PIPE 

80 HO E FILL MATERIALS: 
%rnbluT 
GROUT /%jlWW 6 9  \t)tq4% 
BEN TON I T E 

SAND 

22AVEL 

=fF?FORATED SECTION 

0.0 

2.2 
0.0 1 .o 

BOTTOM 155 0 TCP BOrrOM 

Top 15S.C) BOTTOM 1 7 3 b  TOP BoTrcIM 

TOP 160.0 8OTTOM 170.0 TOP BOTTOM 

TOP 1.6 
TOP N& BOTTOM UA -TOP 8OTTOM 

TOP N& 8OTTOM 1)3a TOP BOTTOM 

~IEZOMETER TIP 
SOTTOM OF BOREHOLE 

1 7? .o 
I 72.0 

... I 950 I Z’NC l F T E R  INSTALLATION 
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i . . 
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VISUAL CLASSIFICATION OF soigs . .--.. 
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. -  Cable Tool (PAGE \q O F 3 \  .: 
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S -4A 

N A  

- Same a s  >.bc,ve 

' Not Applicable 
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FERNALP q2\ 
. RVFS 

20 PIE20 METER I NSTALLATl ON SHEEL- 
FI ELD E NG . G EO .Q.c*; &QL\ n PROJECT NAME =%\ fih&L \ 

PECJECT NC. \- w' 97 CHECKED 8 Y  
DATE %\&\ 
DATE 

DRILLING METHOD -\\ T i  
DRlLLlNG FLU10 (SI USED: 

FLUIO-kFRCIM c\ ,-% TO \m-% 
FLU10 - FROM - TO - 

TYPE CF BIT C',\\y\ \\.& 
CASING SIZE (SI USED: 

- 

S I Z E ~ ~ ; n Q F R C M  C, QY\TC mQ& 
SIZE- FROM - TC - 

. 
RISER PROTECTIVE PIPE LENGTH 5 .a &k OTHER P R O T E C T l O h k d  kk ! !W qb\\\ T 
PROTECTIVE PIPE 0.0. b -A\- k\\\\\ \*b* I 

4 

ITEM 

TOP OF RISER PIPE 
GSOUNO SURFACE 

DISTANCE ABOVE /BELOW ELEVATION 
GROUNO SURFACE (-1 0 

a .(a 
0.0 

WAS THE PIEZOMETER FLUSHEO AFTER INSTALLATION? YES a NO B 
Y E S O  N O W  WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 

:MARKS 

EOTTOM OF PROTECTIVE PIPE 

EOREHOLE FILL MATEgIALS : 
2 .?5 1 

, e O m M  
BOTTOM 

6 C r r r O M ~  )c Tg&&q. GROUT/SLURRY 

BENTON I T  E 6 O T T O M 7 ,  - 4? * OP 

SANO 

GRAVEL 

PERFORATED SECT1 ON 

PIEZOMETER TIP 

BOTTOM OF GOREHOLE 

G'WL fiFTER INSTALLATION 
L 



Wetght % Retained Cumul at 1 ve Grain Size ,  
S i  eve 

Number Retained, g X ‘  Retained l/lOOO Inch 
/_o 7.5 CI 

Y O  - 
bo 
I O 0  

723 - i -  

a 
Pan 

i‘I, 0 3 

! n . 7 2  

/ 45, a/, 
9312 

78 7 
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icate I 

70 Y o  
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/ 0-3-u= 
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Monitoring Well 205 1 

Location #3 

CRUSIRCRAPSPICLT 

Routine Groundwater 
Monitoring Program 

October 19, 1993 
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# NGINEEAIGEOLOGIST: - 
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DESCRIPTION REMARKS 
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VISUAL CLASSIFICATION OF SOILS 

iNGINEERIGEOLOGIS1 

7- 1 

DESCRIPTION 

- 

REMARIS  



* FERNALD d344p 
- - L .  

RVFS 
VISUAL CLASSIFICATION OF SOILS 
2 2 PROJECT NAME: 

LEVATION: p f  M W N  GWL: Depth O.tr/Tinn 

e 
,/f#7 ORING NUMBER: COORDINATES: CUL // DATE: /J 
r*I L, IGb7 DATE STARTED: R/  

DESCRIPTION 

II i E  3 OF ‘I 

REMARKS 
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FERNALD a[#? 
R W S  c- a VISUAL CLASSIFICATION OF SOILS 

REMARKS DESCRIPTION 
Y) 
0 
Y) 
3 

SW 

uo sol-f 7 
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FERNALD 

PIEZOMETER INSTALLATION SHEET 

RISER PIPE  MATERIAL^^ / PSS s h e /  
DIAMETER OF PE SECTION y L  RISER PIPE DIAMETERS: 
PERFORATICIN TYPE: 0.0. +.&& - 1.0. %I 

SLOTS 0 HOLES 0 SCREEN LENGTH OF PIPE SECTIONS /fJ /A- 
AVERAGE SIZE OF PERFCRATIONS mf b l;L JOINING METHOD 

L a 7  3.3 DATE 
PROJECT NAME u zz/a FIELD ENGJGEO. A// UII.. 
PRCJECT NC. CHECKED BY R &k~,% 

DATE OF INSTALLATION & Z /8&4//  3 

RISER PROTECTIVE PIPE LENGTH -!!& OTHER PROTECTIa m m  fA7 

PROTECTIVE PIPE 0.0. /& 3/q& r -  1 AUO Leek. 

BOREHOLE DRILLING 

i 1 

DRILLING METHOO 
DRILLING FLUID (SI USED: 

FLUID k& FROM 1 - FLUID - FRO:" :l - I 
PIEZOMETER DESCRIPTION 

GROUT /SLURRY 
BENTONITE 

No QJ , A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 
REMARKS 



Routine Groundwater 
Monitoring Program 

October 19, 1993 
Page C-7 

Monitoring Well 3425 

Location #3 

CRUSIRCRAPSPICLT 



FERP 
WELL PLUGGIN6 & ABANOONMM RECORD' 8 

ON-SITE GEOLOGIST (OR DESIGNEE): 

DATE 

r y/:/+3 he . t x M 4 d 3  
DATE . y ( P I A i w E  NAME mwim 

.. 
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Y -  
a 
.r c 
t :  
a y1 
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. .  

- 
U a 
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O b  
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FERNALD 
RVFS 

I 

2 
I 
G 

l 3  

L . 

NOTES: 
I .  RISER PIPE i s 4 . 0 ~  I a SCHEOULE BWSS 

PIPE. rn R EAOEO .FLU sn - JOIMTEO. 

-@ 
2. SCFt EEN 1 S q B N  I.OsjbSSPI Pt COM T I  NU OUS 
SLOT SCREEN ( O.O=LO IN. sLor s I Z E I  I 3 . L O W € a  €NO OF S C R E E N  15 CAPPEO. 

I ? J S T A L L A T I O N  OETAJ LS 
MONITOFZING WELL- 

u I 



FERNALD 
RIPS 

DRILLING FLUID (SI USED: 

PIEZOMETER INSTALLATION SHEE 
. k  

CASING SIZE (SI USED: 

, .  .. I BORING NO. 
PIEZOMETER NO. 3- DATE OF INSTALLATION m\\\b 

SLOTS* HOLES 0 SCREEN (-J LENGTH OF PIPE SECTIONS \x-\Qx,\ 3 - %  \ 
AVERAGE SIZE OF PERFCRATIONS 0.w - 
TOTAL PERFORATED AREA \!h.m* 

JOINING METHOD 

4 

BOREHOLE DRILLING 

DIAMETER OF PERFORAT~&ECTION - I PERFORATICIN TYPE : X'\n - I .D .%Q\ \ .  

I BOTTOM OF PROTECTIVE PIPE 

BENTONITE did & \ylJ, 

SAND q(tp 
GRAVEL-- \& 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 
GWL 4FTER INSTALLATION 

DISTANCE ABOVE /BELOW ELEVATION I GROUND SURFACE & 1 0 

T 

I 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

YES 0 
Y E S 0  

3EMARKS 

I I 
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Routine Groundwater 
Monitoring Program 

October 19, 1993 
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CRUSIRCRAFSPICLT 



 PROJECT NUMBER 

3ILLING ME1 
I 

1 

I Pd 

OESCRIPTION 



FERNALU 
RVFS 

VlSUAL CLASSlFICATION OF SO1L.S 48 2 O 

?-of3 

;i- 3?3 

DESCRIPTION 



FERNALD RVFS 
INSTALLATION OMGRAM 
MONITORING No. 

3,w 
e 1  

* -  
7,o TOP OF as= n 

MEA!SUREMEWT NOTCH 
INNERWELLCAP 

-mpu I I I  
t 
I CEMENT: !,D FT. 

BENTONITE 
SEAL ' dl9 Fr. 

SAND PACK. SCREEN: 

e m .  

Top OF SANO PACK' / y z o  

BOTTOM OF BORING / 7(?. d FT 

MATERIALS USED 



/ e 7 4  V r f  4 
RVFS 

PIEZOMETER INSTALLATION SHE€T' 

RISER PROTECTIVE PIPE LENGTH Syorr 
PROTECTIVE PIPE 0.0. /o 3/v I' 

I 

( PROJECT NAME 146 S P  z FIELD ENGJGEO. Ad det'+'L / DATE 
PRCJECT NC. 6 Y . 2 1  CHECKED By .DATE 0 BORING NO. 7/2/ 7 .. 
PIEZOMETER NO. 3/2 / 7 DATE OF INSTALLATION 9 - 2 >-- 4 3  

OTHER P R O T E C T l O h ~ ~ ~ l d  (1 C O ~ * J C  wrI: doc& / 

BOREHOLE DRILLING 

ITEM 

TOP OF RISER PIPE 

DRILLING FLUID (SI USED: 

FLUID W a P L  FROM 8 , ~ '  TO 50.u ' 
FLUID Al# FROM &A- TO 

PIEZOMETER OESCRl PTlON 

OISTANCE ABOVE /e€ ow E L €VAT ION 
GROUNO SURFACE ( > f )  0 

7 0  

TYPE m e d , . r 8 4 ; ~ ( 4 ,  L / / l  / f 
DIAMETER OF PERF~RATED SECTION y,d ''20 
PERFORATlClN TYPE: 

SLOTS [81 HOLES [51 SCREEN c] 
AVERAGE SIZE OF PERFCRATIONS 0.6/0 
TOTAL PERFORATED AREA p . 0  

~~ ~- ~ ~~ 

GROUNO SURfACE 0.0 
BOTTOM OF PROTECTIVE PIPE 2.. 3- 

I 

CASING SIZE (SI USED: 

SIZE /&'' FRCIM 8.0 TC /7b,5 
SIZE M e  FROM A/A- TC A'/ 

,. - 
TOP A/& BOTTOM d~ . -TOP 

Top P7.0 BOTTOM /GU@ TOP 

TOP AJB BOTTOM A~~ TOP 

RISER PIPE DIAMETERS: 

BOTTOM 
BOTTOM 
BOTTM 

BOTTOM 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

I BOTTOM /cZ 0 TOP I BOTTOM TOP /J-.. IO 

/GYO 
I I R A  

BOREHOLF FILL MATERIALS 1 
C i d c A C  4 
GROUT/SLURRY 
BEN TON I T E 

SAND 
GRAVEL 

. .  
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Routine Groundwater 
Monitoring Program 

October 19, 1993 
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Monitoring Well 4425 

Location #3 
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FEnP 
WELL PLUGGING & ABANDONMENT RECORD 

E GEOLOGIST (OR DESIGNEE): 

DATE SlONANRE 

,F+%dMcLs 
NAME PRINTED DATE 

/22 
I 



VISUAL CLASSIFICATION OF SOILS -- 

Pennsyi , . i an :a  1:11 1 I i I:::: 5 ::. .A. S*.:[I;[j , ; :I 1 .  I 
. 

- onaing &I-' 

0- Equipment 4 2  Cyclone 
Onllcr: Craig C o u l t e r  

!*Jfi. NOI App I j t; I e - -- 
Kevin Myers Samples collected per ASTH scandard penetration test 

Colors identified using nunsell Color Chart  

4) * . 
123 



VISUAL CLASSIFICATION OF SOILS . 

f 1Q-P 

7 1  
NOTES: 

Colors idenrified using Munse1l color Chart 

4,..:..a 



VISUAL CUSSIFICATTON OF SOILS- 

!- 
I -  

F =- r 3 5 '  -p+-$ I 

2%- '\\W 

" j I \\ 

NOTES: 

0 

nEuraas 

f 

I I I 

Pennsylvania D r i l  ii::!.; 5!~..&. Same 2 5  ?.h(..:*= 

!JI! . Not. Applicable 
O~lingContfacc - . 
06- Euuipment 42  Cyclone 
Onil-. Craig Coulter 

I 

Kevin Myers Samples collected per ASTM scandard penecrat 

Colors idenci f ied using H u n s e l l  Color Chart 

on test 

4,. .: .. 



VISUAL CLASSIFICATION OF SOJLS 

0 C X r ; t r r l O M  



\ '  I 
r.r . 

\ $' -- 
I Pennsylvania ilr i ! 1 i n ;  
; Or i l l inqContwc - i . -  

1 Onu;ng%Jwnenc 4 2  Cyclone NA - Not Appllcable 
r)riu.iy- Craig Coulter 

Kevin Myers Samples collected per ASTM standard penecratron test 

Colors identified using Munsell Color Chart 



L 

. '  

' i ' . '  
S-4A - Same a s  ~ C C . ~ : ~  

N A  - Not Appllcable 
m+ 
%E-,,, 42  Cyclone 
%Ilcr- Craig Coulter 

- Pennsylvanra Dr 1 ! ! 1 n 2  

~ Kevin Myers Samples collected per ASTM standard Penetration 

C o l o r s  identified using Munsell color Chart - 



. Same a s  ,?.'cc.\:o 

Colors identified using Hunsell color Chart - 



' \z' 

I 

I 
I Pennsylvanla Dri!!ln; S-4.4 - Same as ? t)c.t.-o 
~ 0 ~ r ; n q G r w p C c  - 
'~cvljq~quipmenc 42 Cyclone N A  - Not Applicable 

C r a i g  Coulter 
Kevin Myers Samples collected per ASTH standard penetration te*c a "-- 

Colors identified using Munseli color C h a m  

4,.-:.4. 

/a '.; 



t - 1  I 
i t i  C !  

! - S I  I 

- .  . 
F;;. 
----a 

Pennsylvanra Dr i ! ! 1 n 2  S-4.9 - Same a s  -?cc.\:o 

- % b b n e n r  4 2  Cyclone NA - Not Appllcable - Craig Coulter 

o r 3 k g - 6  - 

Kevln Myers Samples collected per ASTH standard penetration test 

I 

! Colors identified using Munsell color Chart 

4,. - : ... 
/3/ -.. 



Colors ident i f  ied us ing Hunsell color Char.t 



Colors idencified using Hunsell color Chart  

\ 



... 

NOTES. 

SAA Pennsyivanla Dr 1 ! I 1  n=; 

N A  

0 Kevin Myers Samples collected per 

odcng 

0"a"9~quiome~ 42 Cyclone 
- 
Craig Coul ter - 

I 

Not Applicable , 

ASTH standard penetration test 
Colors identified using Munsell color Chart 



c 

% ’.. I 

Pennsylvania Dri!llnq S . U  - Same a s  ~ C O \ : U  -- - 
-cquomeru 42 Cyclone N A  - Not Applicable 
?r;acr: Craig Coulter 

Kevin Myers samples collected per ASTM standard penetration test 

C o l o r s  identified using Munsell Color Chart 
A 

e,.. :..a 

/35-.  



e 

e \ $ 

sp 
L 

i 

s A.4 

N A  

c- 
od- Gnc-, 

PennsY lvanza D r  1 ! ! 1 n; 

-E- nc 42 Cyclone 
r)nttcr: Craig Coulter 

- 

Kevin Myers Samples collected per ASTW standard penetration test 

Same a s  ? - . ~ x \ : R  

Not Appl I c a b l e  

Colors identlfied uslnq Hunsell Color Chart 

'4,. . ' ... 
/36  -.. 

I 



Colors idencit led using nunsell Color Charc -- - - 
a,.' .. 

/37 - 

.. , . .  

. .  5 ..5 
I- 



. .  . 

-I 

0 I :  I -  o b r r r r o w  
... 
U " 
3 

1 -  t 
I -  : 

Pennsylvania Dr 1 ! ! 1 n; S.4.4 - Same 0~(irrgconlnc1 - 
-Equr~mcnc 4 2  Cyclone N A  - No t  Appllcable 

.urn: Craig Coulter 
Kevin Myers Samples collected per ASTW standard Penecratlon test 

Colors ident 1 f ied using Munsel 1 color Chart 

9*.'....6 

/38 -.. 



t 

VISUAL CLASSIFICATION OF Sa;6bs 4 

~ 

!.IC. N o t  .4pp 1 I c a b 1  e 4 2  Cyclone - - E9uywnc"l 

Onll-. Craig Coulter 
Kevin Myers Samples collected per ASTM scandard penetratlon test 

Colors idencif led using Munsell Color Chart 

4,. . : .. 
/3f 



Pennsylvania Dr i ! 1 in; SF.A Same z s  ~ ~ c , \ . ~  
o*Gp con-' 
~naurq~qurgme"~ 42  Cyclone  N A  - N o t  Appllcable 
C)0U-- Craig Coulter 

- 

Kevin Myers Samples collected per ASTH standard penetration test 

I colors identifled using nunsell color Chart  - 
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FERN~ALD 
RVFS 

PROTECTIVE PIPE 0.0. \- =\- \- 
- 

TC - FROM - SIZE - 

\\\\\\ - \ I\'\ 

PIEZOMETER DESCRIPTION 

ITEM 

TOP OF RISER PIPE 

S2OUND SURFACE 

30TTOM OF PROTECTIVE PIPE 
2OREHOLE F I L L  MATERIALS: 

GROUT/SLURRY 

BENTONITE 

SANO 

GRAVEL 

PERFORATED SECTION 

alEZOMETER TIP 

BOTTOM OF 6OREHOLE 
G'dL AFTER INSTALLATION 

\ 

DISTANCE AEOVE/BELOW ELEVATION 
GROUND SURFACE ( ? \ I  0 

WLWl* 2 .O 

3 .% 
0.0 

lop Qn B c r r r O M ~  \7 ,% TCP BOTTOM 
BOTTOM \I\ *TOP BOTTOM TOP \\L 

T O P Z \ 7  y BOTTOM2'b TOP eOrrCIM 

TOP \\\ BOTTOM \\\ TOP BOTTOM 

T o P m s ,  p, B O T T O M t y - ,  TOP I BOTTOM 

a23 Q,Y\ 
2qhh$$ 
p$\ .\\* $'c 

c- 

N O m  : -- 7-E P!EZCMETER FLUSHED AFTER INSTALLATION? YES a 
YES(-J 0 'NaS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? N O R  . I  
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CRUSIRCRAPSPICLT 
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Monitoring Well 4 12 17 
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CRUSIRCRAPSPICLT 

Routine Groundwater 
Monitoring Program 

October 19, 1993 
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Monitoring Well 2426 

Location #4 



I 

Cable Tool 

OLSCAPTIOW 

. 
I 

For descxiptions of soils 
refei to boring 4 4 2 6 .  

Pennsylvania D r i l l l r . ;  S.U. - Same 



VISUAL CfASSIFICAT1ON OF Sa)hss- 20 

NA - Not Applicable 0f-q  em 4 2  Cyclone 
Onscr. Jim Saccani 

Dan - Jameson Samples collected per A S T H  standard penetratlon Cc 

Colors ident 1 f ied using Hunsell Color Chart 





ITEM 

TOP OF RISER PIPE 

DRILLING FLU10 ($1 USED: 

FWID\Q m @ M  m m \  To q\.*: 
FLUID FROM To 

FERNALP 

CASING SIZE (SI USED: 

SIZE \e \<pW Q ,a TC q\ c 
SIZE FROM Te - 

RWFS: 

TYPE \- \\&\\\ \ 
O~LIMETER OF PERFORATEDUBTION Q- 
PERFORATI@N TYPE: % 

y .  

SLOTS [7 HOLES 0 SCR& 
AVERAGE SIZE OF PERFCRATIONS 
TOTLIL PERFORATED AREA 

J' Y 

RIS€R PIPE MATERIAL s![b Y 

LENGTH OF PIPE S=IONST-\C% , \  - 
JOINING METHOO&~YK\* \ 

RIG PIPE DIAMETERS: 
0.0. q3km 1.0. h nk 

I b- 48 20 

4 

PIEZOMETER INSTALLATION S H E r  
OAT€& 

. '  
PROJECT NAME FIELO ENGJGEO. c\ .m&?W\ 
BORING NO. +. 

PI E Z OME TER- \\ DATE OF I NSTALLAflON 2\\\\3 
BOREHOLE OR ILL1 NG 

PRCJECT NC. CHECKED ey .OAT€ - 

GROUNO SURFACE 

BOTTOM OF PROTECTIVE PIPE 

8 o f ? w & L L  MATERIALS : 
GR UT SLURRY 
8EN TON I T E 
SAND 
GRAVEL 

PERFOR ATE0 SECT1 ON 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

DISTANCE A80VE/ LOW ELEVATION I GROUND SURFACE %I 0 
I 
I 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESf7 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  A 
REMARKS 



Routine Groundwater 
Monitoring Program 
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Monitoring Well 3426 

Location #4 

CRUSlRCRAPSPlCLT 



L CLASSIFICATION OF SOILS 

NGINEEAIGEOLOCIST r w , ~  
LEVA TION: 

OLKRlPt lOW . 
I 

i 

B' 
@. 



OR IL LING ME WOOS 



E- m 



DRILLING METHOO C q b \ \  
DRILLING FLUID (SI USED: 

F L u l D ~ F R @ M  0.0 Fjm 3 0  Fe 

T o -  FLUID N A  FROM - 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH- 
PROTECTIVE PIPE 0.0. \QSh ih 

> 

- TYPE @F BIT 

CASING SIZE (SI USED: 

s l z E \ e ( y , & @ M  c\,Q* R \W& 
TC SIZE NA FROM - 

I BOTTOM OF PROTECTIVE PIPE 
9ORE L FI MATERIALS: I G R h b % Y  

BENTONITE 
SAND 
GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

DISTANCE A8OVE /B 
GROUND SURFACE 

a .n 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 0 WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 
EMARKS VW sMiA&/d A w  / ~ 7 . 0 ~  + MJ .o Fib 

Jrnm /43.0~t +B 1mFL.  
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Location #4 

CRUSIRCRAPSPICLT 
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VISUAL CLASSIFICATION OF SOILS -' +-- 4820 

,,p" \c,Tf.S . 
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VISUAL CLASSIFICATION OF SOlik 
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RVFS 

S Ei2-48 20 
VI S U AL CLASS I F I CAT1 0 N 0 F SO I LS 

R E M A R K S  Of SCR IP I ION 
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0 

1 

- 

6 r ' - 
L '- I 
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RI/FS 

VISUAL CLASSIFICATION OF SO!LS 20 

ENClN E E RICE OLOCIST y )(iL-; 
00s cc 

R E M A R U S  OEKRIPTIOW 

.i 

/o  
r i  

,,,i \ l ) T l  .s 



FERNALO 
RVFS 

1 - -  

VI S U AL C LAS SI FI CAT1 3N OF SOILS 48 

t39-o I- 

t 
@ I  I 

‘si, 
3d.G 

I - r l  



FERNALD- 
RI/FS' 

VISUAL CLASSIFICATION OF SOILS 
48 20 

'1. S 

Y -  
a 

' c' s -2 
Y a 

DE SCRIP T I  ON 
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ALD 
:S 

VISUAL CLASSIFICATION OF SOILS 

. N C IN E E RICE OLOC IS  

)A ILL ING METHODS - - , Tomi 

OESCRIPTIOW 

i : ]  w -  

R E M A I I R S  
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RIIFS 

VISUAL CLASSIFICATION OF SOPLS L - - 
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RVFS 

VISUAL CLASSIFICATION OF SOILS 



I 

I I I I I 

- OEFIII 

: If+ ,' 
SAMPL 

I Y P L  b NO 

mows ON 
SAMPLER PE R 

r C i 6  I 

R f  COVLRY 

I l o .  1 

Y) n 
P 
2 
0 

4 

USCS ZYMHOL 

MEASURED 
CONSISICNCY 

(ISC I 

1) 
m 

f n 
II cn 



FERNALD 
RVFS 

IG METHOOS 

a 

pec Page 1 
L 

S 

I 
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FERNALD. 
RVFS 
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f ERNALD 
RVFS 

DRILLING METHOD -fcnn ( TYPE OF BIT --. /a’’ C L r m  R ;+ 
DRILLING FLUID (S) USED: CASING SIZE (SI USED: 

FR@M a 0  T C d 3 7 . 3 - Q  
TC - / 

FROM 0-0 T O g n . o / F f .  - FLUID /I//? FROM - TO 
1 

- .  

OISTANCE ABOVE /BELOW 
GROUND SURFACE t<4 1 

8%-- 4 

E L €  TION 
( + )  Y 

B@TTOM 20410 

BOTTOMaa7 3 
BOTTOM 

BOTTOM / / 6 . 0  

BOTTOM u\A 

ITEM 

TCP BOTTOM 

BOTTOM /i//A 
80T TCM TOP 

TOP M/fi BOTTOM N/A 
TOP BOTTOM 

I 
.TOP A //A 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 
~ ~~~ 

BOREHOLE FILL MATERIALS: 

GROUT/SLURRY 

BENTONITE 

SAND 

GRAVEL 

PERFORATED SEC TI ON 
PIEZOMETER’TIP 

BOTTOM OF BOREHOLE 

GWC AFTER INSTALLATION 

/ / 8 . 0  
-7.3 
7Q Q c  / o .  I , ,  I I 
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>AILLING MET 
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VISUAL CtASS1FICATION OF SOILS 
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See p .  i 
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PIEZOMETER.INSTALLATION SHE 

DRILLING FLuio (si USEO: 

IJECT NAME TFMf r F IELO €NG./GEO. /tiw;o* L T E  3 -/0-?2 
ACJECT NC. Q o a .  3. ~3 CHECKED BY DArE 

BORING NO. -- a r7 
PIEZOMETER NO. /A DATE OF INSTALLATION 3-4 4 L  

I CASING SIZE (SI '2550: 

80REHOLE PRILLING 

OIAMETER OF PERFORATED SECTION $! b ;,,. cL 
PERFORATION TYPE : 

SLOTS a HOLES 0 SCREEN 0 
AVERAGE SIZE of P E R w m v i o N ~  ,A/C ;r. 
TOTAL PERFORATED AREA 1 x 0 4 .  

RISER PIPE DIAMETERS: 

0.0. I /  ;tii ;fl. I 0.  Y o  in. 

LENGTH OF PIPE SECTIONS d7 ft. 
JOINING METHOD C(or~ - T6.w tc, cep 

PIEZOMETER DESCRIPTION 

DISTANCE ABOVE/BE W 
GROUND SURFACE 

a. 5 

2-5  
0.0 

TOP 0 n 8CITTO.H 60.0 

TYPE && l r t  I RISER PIPE MATERIAL 316 &;,&I 

€LEV TlON # ( +.I 

- _  

.- TCP 8OTTOM 

TOP a- 0 I eOTTOM 

87.0 
90.0 
76.90- 

ITEM 

TOP OF RISER PIPE 

TOP 1 BOTTOM 

GROUND SURFACE 

BOTTOM OF PROTECTkE PIPE 

BOREHOLE F I L L  MATERIALS : 
GROUT/SLURRY 

BEN TON I T E 
SAND 

GRAVEL 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 
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VlSUAL CLASSIFICATION OF SOILS 
*ROJECT NUMBER 6 0 l  o y ,  2 7 
ORlNC NUMEtR 3 'f( 7 COORDINATES. 

PROIECT NAME. Ad& P ~ ~ J L  A 

IAlLLlNG METHOOS d 
1- 

> 
Y -  
a 

8 '  - 
Y a - 
4 

OEXRIPTION REYARNS 
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0 VISUAL CLASSIFICATION OF SOILS 

)AILLING ME1 

7 
QOS 

- 

'L 

7 
i 
I 
I 

i - 

L 

c 

- 

'P 
t 
4 

_(c1 

7 f  

E 3- O f  / b  1 
1 

R E M A I U S  
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IRILLING MET 
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a 
I BENTONllE 

SEAL n. 

I 

SCREEN 

/am. 



FERNALD: 
W F S '  

' 
RISER PROTECTIVE PIPE LENGTH .cd 4 r OTHER PROl'ECTIad- I 

PROTECTIVE PIPE 0.0. /O * ,'J W . ' d  /ecK 

20 p e 7 c  /5 I f  16 
i *- 

PIEZOMETER INSTALLATION SHEET 
? 

ITEM 

TOP OF RISER PIPE 

\ DISTANCE LLBoV€/BELOW E LEVATION 
GROUNO SURFACE (4.. 1 0 

2c 

WAS THE PIEZOMETER FWSHEO AFTER INSTALLATION? YES 0 N O M .  
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESO N o m  

'. 

g 
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-mpN I I 

CEMENT: \.o FT. 

SENTONITE 
SEAL 5 0 '  CT. 

I L  
I 

TUP OF SCREE?t 74.0 F 

\ 

B O R W  CF SCREEN: 9cl.o = 



' 
3lSEi7 PQOTECTIVE PIPE LENGTH f? OTHER PROTECTlOh \ \  - 4 c d  1 A, h:- < 

?QOTEZ';VE PIPE 0 .0 .  \6  3/11 , ?  C a w C r  -,{ Q t d i o L k  

TEM 
-?e 4-  - --- ,r ,r - 8 ~ t x  ?!PE 
SZOUND SURFACE 

DISTANCE ~ ~ ~ V E / B E ~ O W  

2.2 
0.0 

E LE VAT i 0 N 
GROUND SURFACE (4; 1 ( '  
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VISUAL CUSSiFICATiON OF SOILS 

c 
E 
L -  

' i  3 . -  
a -  
E 

OESCRIPTION R E M A A K S  

i 5  

4 6  

' I  

SAA = Same As Above 
N/A = Not Applicable 

Bac kground = 50 - w c  f i  
r 

~ - -  - - A X  colors identified by the  Munseli co 



VISUAL C ~ S S i F l C A T I O N  OF SOILS 

i l  

' 3  

OESCRlPl lON 

I 



VISUAL CUSS1FICATION OF SOILS 

OESCRlPTlON 



\ 

FSRNALD 
RVFS 

OtSCRlPTlON 

Drillin? Contractor: Pennsvlvania Drillinu 
\ Drillin9 Equipment : fLb\, T~,?, 

h r &c #.--, 
Driller : T,  
Helper : 'R\c 

A l l  colors identified by the  Munsell color Char T e s t .  
t. 

1 



RVFS 
VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION 

4 
0 
m 

' 5  u 
H 
u H 
a 

* 
* 

Drilling Contractor: Pennsvlvania Drillina 
I Drillin: Equipment : f b1, yrrr ,  
LI, 

Driller : T,+ 5r . t r ,A  . 
Helper : 'Q\e x Samples collected per ASTM Stanazd Wrr Penetration 

A l l  colors identified by the Munsell color Char 

SAA = 
N / A  = 

Bac kgr 
Test. 
.. 

REMARKS 
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DESCRIPTION 
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OLSCRIPTION 

C L  

REMARKS 
~ 

- 
T e s t .  W J  
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IL I 

CEMENT: '\.d FT. 

V C L C U Y  
GRCUT: 142.0 FT. 

t 
BENTONITE 
SEAL ,A n. 

SAND PACK: 

21.0 Fr. 

1 
SCREEN: 

&Q FT. 

BOREHOLE O l A M E i E A \ o f i c ( ~ N  

TOP OF %NO PACK: 143.0 F 

TOP OF SCREEN: 152.0 K 

~ o r r w  OF SCREEN: 62.0 F 

B O T W  OF SORING: I 6 c1.0 F 

-e 
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L .  

i 

.. 
- 
-55  - 

654 

0exj;lrllon 

\ 

I 
! 
! I 



a 

j ''0/5 

ocicr;irrion 

I 
I 

.. . . c - - . - - _. . . . .  -------- ' - _I_ 

17 E M I R  U S 

----- --- - 
yL"ccIpph o'p *-sor h 

P . _  - 
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a d 3  +. BORING NO. 0 
PIEZOMETER NO. a.4- DATE OF INSTALLATION I t 3 1  30142 - l/jCO)q;r 

b -  

RISER PROTECTIVE PIPE: LENGTH 5.0 kk 
PROTECTIVE PIPE 0.0. 10 W i  ;* 

I I SIZE NA FROM - FLUID NA F M M  T o -  - 
PIEZOMETER OESCRI PTlON 

OTH€R P R O T E C T I M W  
W h + k  oqd\mC\ 

TYPE Afi u JP-1 I 
DIAMETER OF PERFORATED h O N  4 o,,lo 
PERFORATICIN TYPE: 

SLOTS a HOLES a SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS in 

TOTAL PERFORATED AREA 15.0 Ct. 
PROTECTION SYSTEM 

a 

- s u 4 4  
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES a NO a 

Y E S 0  W Q  WAS A SENSITIVITY TEST PERFORMEO ON THE PIEZOMETER 7 

I 



i FERNALO RUFS 
INSTAUAl7Ud OUORAM 

TOP OF RISER: INNER WELL CAP 2.2 c 

I' 

+ -  
I 

VOLCUY 
GROUT: 60.3 FT. 

SAND PACK: 

19.0 FT. 

SCREEN 

I S O F T .  

111 

TOP oc SAND PAaC 67.0 

NOTES: 

b 0 b~ a m b  1) RISER PIPE IS 4.0, ID. 316 STAINLESS STEEL 

2) SCREEN IS 3 IH IO. 316 STAINLESS STEEL 

I VATE7IAi.S USED 

S I N 0  N P E  A N 0  OUANTlTY 

I 3A3S 2: V O L C U Y  GROUT 
~ E W W T E  PELLETS (S.GALLON BUCKEIS). 6 PIPE. FLUSKTHRE*#O JON=. 

13 
"ACIrT CF CEMENT Y h s  

675 - 110.5 PIPE WITH 0.- w SLOTS. 
,Ni CF WATE;~ U S E 9  3) L W E R  END OF SCREEN IS CAPPED WITH 

I\dPW 5n:\ , I &  4 C r  AN EN0 U P  OR THREADED SUM. 
v -AjY 60 2 04 71 GEKOGIST/ENGINEER 
I 

0 
tk 1 

4) WATER DEPTH UCD MTE 75. & 
5) TOP OF CASING IS SECUfiEO',';' 

6) PARENTHESIS lNDlC4lE ?E?'- 

7) WELL CASING n*S A P W E : ' ' '  

STAINLESS STEEL CAP. 

GROUND L N E L  

COVER WITH P*DLXK 
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RVFS 
0 VISUAL CLASSIFICATION OF SOILS 
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1 

+ tr-2c 
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* .  . . .  
'FERNALD 

~ I L L I N G  METHODS: Ct h/t I PAGE 

...e .. .. 
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FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS lz l  I 1 

DCSCRIPTION 

& 
36 

REMARKS 
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RVFS i +  
VISUAL CLASS~FICATION OF SOILS 2owb oea 

d /  y 

G METHODS: 

G 

L l  I 

# I -- .. .. 



4 

Q 

FERNALD 
RI/FS 

1524 

OESCROIION 

[PAGE OF In 

REMARKS 



1 

DCSCRIPTIO(I 
REMARICS 

. .  

.. 
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FERNALD 

RVFS &E! 
VISUAL CLASSIFICATION OF 

3RILLING ME1 
1 

77a7  ip t 

RCYARKS 
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FERNALD . 

RVFS 

NGINEER/GEOLOGIST: dl; 

VISUAL CLASSIFICATION OF SOILS 1s I I -1 ' 

G METHODS: 
1 

0 

m5I a1 

. .  



L 

RVFS 
1 

1 
I 

DESCRIPTIffl 

. .  

J 
. - -  .. .. 



. .  

a 

P R O t E C T f V E  R I S E R  C A S I N G  7 

FERNALD 
RI/FS 

7-; 
L 

aortoiu O F  aoaiuG 
N O T E S  



- .  .. - 
*- ,-. . . 

3ERNALD 

PIEZOMETER INSTALLATION SHEET. 

DRlLLtNG METHOD caL//e 
DRILLING FLUID (S) US=: .* 

FLUID w 4 - e  FROM To 
FLUID FROM To 

PROJECT NAME Fermld RS /FS 
PRCJECT NC. 602.3 -2 
BORING NO. n 17 649 /->--~9 
PIEZOMETER NO. Tn37 

TYPE @FBI1 .- h h ~ < E h D ~  - h M R e  
CASING SIZE (SI USED:. 

SIZE FR@M 0 Tc 141.S' 
SIZE FROM TC 

BOREHOLE DRILLING 

? 

DISTANCE ABOVE /BE OW E L €VAT ION 
GROUND SURFACE ( +,) ( f r  1 *IC 

=5-. ) r 
P ITEM 

TOP OF RISER PIPE 2.0 

OAT€ OF INSTALLATION /a/, d 7 
I I 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 

0.0 - 3 *  IS' I 

2.5 Sqo. b 
I 

TYPE Mdh;tdt:r?c; e// 
DIAMETER OF PERFOZATED SECTtON q ; n  
PERFORATI@N TYPE: 

AVERAGE SIZE OF P E R F C R A T I O N S ~ ~ / ~  in  - 
SLOTS 0 HOLES 0 SCREEN 

TOP 0 
TOP d 4  

TOP &$ 
TOP i/5 

TOTAL PERFORATED AREA 3 I h 3  /.+. 
I 3 I-ECTION SYSTEM 

BOTTOM /Is T@P BOTTOM 

BOTTOM ## -TOP BOTTOM 

BOTTOM Mfi TOP BOTTOM 

- 
BOTTOM /xt/s TOP BOl-FM 

RISER PROTECTIVE-PIPE LENGTH 5 (I.. 
PROTECTIVE PIPE a.0. 1 s  - L 

RISER PIPE MATERIAL ~ ; ~ / e 5 5  s-l 
RISER PIPE DIAMETERS: 

GROUT/SLURRY 

BENTONITE 

SAND 

GRAVEL 

PERFORATED SECTION TOP I BOTTOM /313 TOP I BOTTOM 

BOTTOM OF BOREHOLE 
PIEZOMETER TIP /32. 

IAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S 0  

1- (36 /S& -r-2-9/  & 73? 
EMARKS 

Y 1 
I d57 
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INGINCERICEOLOGIST: 5cc 

Gd 100s: 

a 
- - 

a 
' ; tF  

I n -  c 
DESCRIPTION 

I 

f+. 

- 



REVIEWEO BY Q 

I 

c; 

- 

8 
-. . 

DESCRIPTION 
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VISUAL CUSSlFlCATION c 048- 

I -  , '  
DESCRIPTION 

I -  

1 

1 
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WVFS 

VISUAL CLASSIFICATlON OF SOILS I 

rr, i" 

- 
3 .  

DESCRIPTION 

I 
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O-NW . 

3 1. 



VISUAL CUSSIFICATfON OF S O f u  

Y 
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r 

0 

OCkK8PTlOU 

S s d  w e t  

S A A  



t(l/PS .. . 
VISUAL CLASSIFICATfON OF SOILS 48 

0rr'cc;crtrou 
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FERNAID RVFS 

-mpN I I' 

TOP OF SCREE^ 68.0 

MATERIALS USED NOTES: 

SI FORM 0157 GE'J (0) 



FERNALD 
R9@8 

PIEZOMETER INSTALLATION SHEET- 

611.27 DATE & 
FIELD ENG./GEO.yMicbae I MTE I l d 0 - Q  P k 5 e  s '  
CHECKED BY P&, 

PROJECTNAME AcPA 
PRCJECT NC. 
BORING NO. 2431 *. I7 
PIEZOMETER NO. 3 Y 3  I OATE OF INSTALLATION 1 2 - w  

a*+* BOREHOLE DRILLING 

DIAMETER OF PERFOR~TTED SECTION- 
PERFORATICIN TYPE: 

AVERAGE SIZE OF PERFCRATIONS 0.610 
SLOTS HOLES 0 SCREEN 0 

TOTAL PERFORATED AREA Is# 0 FT. 

RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS)-2.6 FT: 
JOINING MTETt-00- +u*e - $)uaIr 

0.0. 4% i d .  -1.0. 4.0 i b j  

7 - /O$t. 
* -  \ e ,  Ist 

-i 

PROTECTIVE PIPE 0.0. 10% ;u* PbrJep md/Ock 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

W 8 u 6  USED 

YES 0 NO la 
YES(-J No m 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

' 

ev 'EMARKS ? Q u P d k  D \ a  ced e .o F+ fa 1 . 0  Fr. +h t,d d np eCec+;oe P b U  

DISTANCE ABOVE /BELOW ELEVATION 
GROUND SURFACE (-1 0 

0.0 
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VISUAL CLASSIFICATION OF SOILS 4 

o ES~SIPTIOM 

i 

1 



I 4 



iBIt  1 
I I 

40 
a21 
zc 

. -  
I 



I I 

M / k b  . 

L 

c 1 

i J I 

O E S I C T I O N  

b 

I 
a, 

(3- I 



140 I 
NOTES: 

A .  ~ 



- - -  -- -----. 4 

I;! 



1;- Q 
I 

a 
t 
2 a 

w 
- 
- 

I, P 

SP 

LJ et- -L'ace arqde( ' 



I 1 i 
- 

i I 

Bette ,m 

I 1 I 

NOTES: 

i 



I 

CEMENT 

'.'OLCUY 
JnOUT: c- 

 ENT TON IT; 
SEAL 

0 '  I 

I 

SAND PACK 

' & t o  7. 

TOP OF RISER: de0 
uEUUREMEHT NOTCH 

lNNER WELL CAP 

CONCRETE PAD , I I  I I  

SCREE&: 

/o.o -. 

AS1 FORM 0157 REV. (0) 4f-f 



PIEZOMETER INSTALLATION S H E W  
i 

8OREHOLE D R I L L I N G  

'&AS THE PIEZOMETER FLUSHED AFTER INSTALLATION ? YES c] NO IXI 
Y E S O  N O W  WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? e REMARKS r e m * &  F h p d  0.0 t n  1.h FT t'h h*\d mb+ert;ue caveiP 

\h, n \ a c e .  
I 

2.m L 
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< PIEZOMETER INSTALLATION SHEET 4 

RISER PROTECTIVE PIPE LENGTH 5 1 FT 
- .  

. 
PROJECT NAME RcRfi Pb-sr I FIELD ENGJGEO. K. P - y ~ t .  DATE I -J ] - ' i -  
PRCJECT NC. b . 3 . O Y . 2  7 CHECKED B Y  P mi, DATE &<&? 

PIEZOMETER NO. 243 a 
SORING NO. JL( 3 a 

BOREHOLE DRILLING 

*. . 
DATE Of INSTALLATION ! - 27- '/ 3 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

PIEZOMETER OfSCRlPTlON 

TYPE p + ~ ~ ; h , . - ; n s  LJc r l  
DIAMETER OF PERFORATE0 SECTION Lltr En 
PERFORATICIN TYPE: 

SLOTS q HOLES 0 SCREEN 0 

4 

AVERAGE SIZE OF PERFCRATtONSo-o2~ 'n 

TOTAL PERFORATED AREA I5-O FT 

PROTECTION SYSTEM 

DISTANCE ABOVE /BELOW 

2-G 
0.0 

E LE VAT10 N 
GROUNO SURFACE (#  ) 0 

BOTTOM OF PROTECTIVE PIPE I J - 5  

RISER PIPE MATERIAL 3 l b  S ~ ~ ~ , , - . ] ~ S S  -j$ce 1- 
RISER PIPE DIAMETERS: 
-- 

L1-C) . CI . 0.0. q 3 / 5  I n .  - I .  0. -* LENGTH OF PIPE SECTIONS 

JOINING METHOD 5 C  Tcrc; . .  a o . n +  i k m - d c d  I 

I ! BENTONITE 
SAND 

GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 

b I 1 

TOP 68.0 BOTTOM 73.1 .TOP BOTTOM 
top  73.a BOTTOM 97 o TOP EOrrCIM 
TOP w/m BOTTOM N / A  TOP BOTTOM 

TOP 76-0 BOTTOM 93.0 TOP BOTTOM 
9c 0 

t I t d - -  I 

BOTTOM OF BOREHOLE i I 

NO d, Y E S O  



Welght 
Retained, g , 

X Retained Cumul a t  i ve 
X Retained 

Crain Size, 
l/lOOO inch 

Pan 

3.7 2 
L e 3  

at Y 
3.3 

3. J 

Checked by: Date analyzed: 

/-3 5-- f'3 

"I 0 % , 34 

d 

. .  
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I 

7 9  i 

a I 
! 

\ 

.. 
i: 

, 

606 





, 

BOREHOG DIAMETER.I~-OIN. 

NOTES: 

1) RISER PIPE IS 
PIPE. FLUSKTHREAOEO JOHTS. 

21 SCREEN IS y.0 IN. IO. 316 STAINLESS STEEL 
PIPE WITH 0 . L  IN SLOTS. 

3) L M R  END OF SCREEN IS CAPPED WITH 
'OcfAN END CAP OR THRUOEO SUMP. 

GEOL001STIENCilNEER: & * 4 p 

IK ID. 316 STANLESS STEEL 1) WATER DEPTH N O  M T E  V(n 
5) TOP OF CASING IS SECURED win 

6) PARENTHESIS !NUGATE DEPTH 8 
STAINLESS STEn CAP. 

GROUND LEVEL 

COVER WITH PIOLOCK 
7) WELL CASING HAS A mowcnvt 

, .  . . - - - -  - ._ , I i - .  . . 101 



PIEZOMETER INSTALLATION SHEEX 
Br- 

TYPE floor Sort'nq We I I , 

DIAMETER OF PERFORATED SECTION '/-0 r D  
PERFORATI@N TYPE: 

SLOTS HOLES c] SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS - 02 
TOTAL PERFORATED AREA 10.0 r T  

L 

FIELD ENG./GEO. K DATE / / u { '  JROJECTNAME RcRfl a 5 c  / 

?RCJECT NC. 602.ou..d7 CHECKED BY fadsA I OAT€ oJ /o , /~  

3ORlNC NO. 
JI~,ZOMETER NO.-++@ 

BOREHOLE DRILLING 

'. . 
9.4 33 DATE OF INSTALLATION 1 / 1 1  9 3  .Y-- 

3 y 3 7 

RISER .- PIPE MATERIAL 3 I .h ( k o , t , / c i ~  <+e c 

RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIBNS /5-'0p7, 2 -3 f7 

0.0. 9 Ye i n  -1.0. 4 0  l f l  - 

f 
H O D S ~ ~  t rm - LI US L * ~oin * 4 

PIEZOMETER DESCRIPTION 

RISER PROTECTIVE PIPE LENGTH 5-0 f7 

PROTECTIVE PIPE 0.0. In  

OTH R PROTECTlOhck,d /cck'-q C o W r  w;+ 
p J L  k 

PROTECTION SYSTEM 

c 

DISTANCE ABOVE /BELOW ELEVATION 
GROUND SURFACE ( p a )  0 ITEM 

' TOP OF RISER PIPE cdwvw B! 67- 

BEN TON IT  E 
SAND 

GRAVEL 

I GROUNO SURFACE 

I BOTTOM OF PROTECnVE PIPE 

~ ~~ 

0.0 
2.7 F-r 

TOP N / A  

TOP lY6-2 FT 
TOP /v/A 

I 

BOTTOM ,U/R .TOP BOTTOM 

BOTTOM /v/,q I TOP BOTTOM 
BOTTOM / L ~ . o F ~ \  TOP B O l T M  

~~ ~~~ ~ 

PERFORATED SECTION .TOP / 5 ? ? . O F r )  BOTTOM /60.0,'51 TOP 1 BOTTOM 

PIEZOMETER TIP 1 6 3 . 0  ' 
BOTTOM OF BOREHOLE 1 6 3 . 0  ' 
GWL AFTER INSTALtATlON 

- 

i 92.6 



" 
d 

0 'S 

h Y  
8 ' b  

f ' A  
4 'C 

3 9 5 -  

L '817 



I !  
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VISUAL CLASSfFICATlcON OF SOILS 

O&KWTlOU . 

a 

S A  A ' L  
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e. 
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R V F S  

VISUAL CLASSIFICATION OF SOILS- 

2. 

Y -  
a 

2 'C 
t ; L  
Y 
a a I 1 1 -  

I 

I I 
53 1 

_ _  

3 17. 

50 5 

cc 
NOTES: 
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VlSUAL C U S S I F I C A T ~ N  OF SOILS' 
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RVFS . 
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VISUAL CLASSlFICATION OF SOILS 
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VISUAL CUSSIFEATION .OF SOILS Ai Q m 

>*- Y tv.. *e E O€S&I?TION 

a 

3 
3 3  I 

- . .. 



1 
! 

I 

I -r i 
i 

t I I 

\ 

$f '"'P'ZJ 

\ 

N O J A U W O  

- 
81 8Y 

hi 

t C t  



I 

0' 

l 

0 

! 

I 
a 

FERNALO RVFS 

3 3 ,  

INSTAUATION DUORAM 
MONITORING W B l  No. 

VOLCUY 
GRO(IT. 

aENTONll 
SEAL 

- 
'E 

n T O P O F W D P A C C  f 9 G . 9  

F TOP OF SCREEFf 193 0 



DRILLING METHOOGLIC ybU I 
DRILLING FLU10 (SI USED: 

FLUID WILT 
FLUID FROM TO 

FRCIM 0 C, F r TO 1 1 0  o FT 

DIAMETER OF PERFORATE0 SECTION 4 0 2 0  RISER PIPE DIAMETERS: 

PERFORATION TYPE: ,- =\ 0.0. 9 7 s  snl -1.0. 4 . o r ~  . 
SLOTS 9 HOLES a SCREEN 0 LENGTH OF PIPE SECTIONS I - 

AVERAGE SIZE OF PERFCRATIONS 6.0 1 2- P JOINING M THO0 SCRLLJ 
0 - a , d e d  

TOTAL PERFORATED AREA l0.0 J+ 

TYPE OF €3lT/-L-tp - 4rltL.55.00 E:+ 
CASING SIZE 6) USED: 

SIZE/obrrr ZD FRCIM 0.0 F r  TC 2/3-0 
SIZE FROM TC 

ITEM DISTANCE ABOVE/BELOW 
GROUND SURFACE ( ) 

3.0 ~r 
0.0 F r  

TOP OF RISER PIPE 

EL E VAT ION 
0 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F ILL  MATERIALS: 

GROUT /SLURRY 

BENTO N I T E 

SAND 

GRAVEL -dmc w s e d  

I PERFORATE0 SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

I GWL AFTER INSTALLATION 



GlMCO A N A L Y T I Z A i  t .  0: 

S i  eve 
Number 

,D 

-=L 
7 0  

u 
100 

aoo 
Pan 

b i g h t  
Retained, g 

X Retained Cumulative 
% Retained 

3.6 - 
Grain Size ,  
1/1000 Inch 

7 8 7  
33, a- - 

- 4, d 
J4 5- I 5 3 ,  Y 
, I  , ‘ I  

!4,5.’ 
‘?d ( I 

73.6  
6 ,  Y 

-2  x 100% 

G 
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e .  

9 L  
BORING NO. 2733 
PIEZOMETER NO. 3733 DATE OF INSTALLATION 

’ 
RISER PROTECTIVE PIPE LENGTH 5.0 C6 
PROTECTIVE PIPE 0.0. io% ;n 

BOREHOLE DRILLING 

OTHER PROTECTlOh d r d M  L - c l ~ L  
f A P  r~ r r H  Pnecacy 

I EZOMETER OESCR IPTlON 

DISTANCE ABOVE /BELOW ELEVATION 
GROUND SURFACE (Ft) 0 ITEM 

TOP OF RISER PIPE 

BORE2$L&JkL MATERIALS : 0.0 1 . 0  

as o 
GROUND SURFACE 0.0 

BOTTOM OF PROTECTIVE PIPE 2.5 

U~LLA~GROUT /swt?wp~;_~ /.o 8mO.H 69 Q TcP B O m M  
BENTONITE P E W $  TOP d q ,  0 BOTTOM 74.0 -Toe BOTTOM 

BOTTOM NIA Toc, BOTTOM 

BOTTOM 

SAND - lO/z Q TOP 74.0 BOTTOM 94.0 Toe 60rrCIM 

TOP 04 GRAVEL - d o &  c/%b 

PERFORATE 0 SECTION TOP BOTTOM 92.0 TOP 
PIEZOMETER TIP W . 0  
BOTTOM OF BOREHOLE 94.0 
GWL AFTER INSTALLATION 85. ob B GL J 

TYPE MOA/ I felt l d  6, dt LL 

DIAMETER OF PERFORATED S E C ~ O N  qc) ~4 
PERFORATICIN TYPE: 

SLOTS a HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS /J, O /  O f  
TOTAL PERFORATED AREA l 5 , O  4-t 

RISER .- PIPE MATERIAL 316 5fA,,,,Le% sr CCL 

RISER PIPE DIAMEERS: 
0.0. 4% in- 1.0. 4.0 lclr - 

LENGTH OF PIPE SECTIONS 5- 10 

JOINING METHOO 5CMdNR - FLV5m01Fci- 
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Location #10 



I 

1 

3 

L! 

- 5  

6 

9 

Ib i I f  

' 1 1  4 . 0  

i 

J 



" I  I 





VISUAL CLASSIFICATION OF SOIL5 

56.) fi"i 0 

5AA 

REMARKS . 

I 



\ 

.' 

- 
I i 

NOTI 
Pennsylvania @ r i l l i n $  S-9A - Same as >.CGVP 

NA - Not Appl i cab le  
O ~ ~ n g C o n ~ C  - 
0- '9 EsuiOmenc ' ' i l ' s *  3% 4.2 Cyclone 
oliuer: Craig Coulter 

Kevin Myers 
C k 8 5  C o u i k r  

Samples collected per ASTM standard penetration test 

Colors identified using Munsell color Chart --- - , ".'&.'"CtdhCS : li ' $: 4,. . : .. 
f--... 

_. . . .. . 
, ...: - . . . :  



v L 

L i 
1 

I 

! . 

_. . . 







FERNALU 

V I S I A L  CLASSlFlCATlON OF SOILS 

REMARKS 



VISUAL CLASSIFICATION OF SOILS 

" I  

r 

I 



n 



0 I 
l 

b 

VOLCUY 
GROUT. Iy\oz n. 

t 

aENTmITE 
SEAL MA n. 

SAND PACK: 

14.5 FT. 
1 

I 

SCREEN: 

100 n. - 

TOP OF RISER n 

I' 1 

MATERIALS USED KITES: - iW38) 
SANO~PEANOQUANnTY % 501h o t  c- 0 RISER PIPE IS IK IO. 316 STAINLESS STEEL 4) WATER OEPTH AND M T E s A n  
BENTONITE PELLETS (S-GALLON BUCKEFS): hl Id PIPE F L , U S i i T H R W  JOINTS. 5) W OF CASING 1s SECURED WIT+ 
U G S  OF VOLCUY GfiOGT 
AMOUNT OF CEMENT: 6) PARENNSS l?UMaTE DEPTH 81 

I)W= c-0 nhS A PROTECTIVE 
MOUNT OF WATER USEO: 

STAINLESS STEEL CAP. 

GAOUNOLEVEL 

2) SCREEN IS Cr.0 IN IO. 316 STAINLESS STEEL 

3) L w a  -0 OF SCREEN IS CAPPED WITH 
PIPE WITH 0.- IN SLOTS. 

J 
I h r  

COVER WITH PADLOCK 
,THER. 26 -re\< 0 4  -,I .dl kkr AN END CAP OR tWIEU)EO SUMP. 

T A S K  602 bcl .2 7 GEOLOOSTENGINEER: YtLQrQ\&y 

AS1 FORM 0157 REV. (0) 



~ ~ F O M E T E R  -v  it? I - -  .. INSTALLATION SHEET gbn 

FIELO ENGJGEO. Y a d r  DATE tiIf\s 
40 a CHECKED BY OAT€ $$3/95 PRCJECT NC. 04 27 

SORING NO. 

PROJECT NAME *@-I sc L 

(1 A 3 733 ‘. . 
PIEZOMETER N O . J % ~  17?3 DATE OF INSTALLATION 10 I28 /+E  

R I S R  PIPE MATERIAL 316 <&.-less S k  m o 4 0 P ; f i G  m e \ /  .- J 
TYPE 

DIAMETER OF PERFORATED SECTION 4 0 Ao RISER PIPE DIAMETERS: 
PERFORATICIN TYPE: 0.0. % - a * *  -1.0. Y O  ; .I . . 

AVERAGE SIZE OF PERFCRATIONS 0.n20 JOINING METHOO S C P P - ~ ,  t b , ~ ~  -+)dl p 
SLOTS a HOLES SCREEN 0 LENGTH OF PIPE SECTIONS 10.0 $f. 2 ft . 

TOTAL PERFORATED AREA 10.0 +t. *rudd 
i 

RISER PROTECTIVE PIPE LENGTH 
PROTECTIVE PIPE 0.0. 

5-0 4 t 
O7i c 

OTHER PROTECTIOh I-k cd loc,hi% LO U< 

d p u a c  12 
I 

ITEM 

TOP OF RISER PIPE 

8ENTONlTE - Mfi 

SAN 0 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO Q 
YES 0 Nom WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

OISTANCE ABOVE/BELOW ELEVATION 
GROUNO SURFACE ( A t  1 0 

I s 1  

REMARKS 
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0 

i 

I 

NO. IT- SA 
1 OF3 

;ruvEllY ZONES 
\T 51' AND 32' 



~ 

PROJECT NO. 303065 

S-14 RETAJNCD 
FOR o(E3AICAL 
ANALYSES 

IT- SA BORING NO. 
SHEET2 OF3 371 



, 

(I 

PROJECT NO. 303063 

I- I 

H 

(HsQzIpnoN 

BOTTOW Of  BOCIINC 
103.4 

BOUlNC NO. IT-5A 
s l E r 3  OF3 672 



r MEDIUM SnFF BROWN S L M  CLAY. 
SOME FINE TO MEDlUU GRAML 
TRACE FINE TO COARSE SAND. 

MEDIUM SnFF BROW SLlY CUY. -k {&FINE GRAVEL MOIST -lzp'_r 
MEDIUM snm GRAY UY. TRACE FINE 

I 15.0 TO COARSE SAND AND flNE TO COARSE 
14.4' 

/3'h '-l 

' ' 1  IGRAML MOIST - ; I  P c 4 I I., 1 I 
VERY STIFF GRAY SILT. TRACE FINE TO 
COARSE SAND AND FINE GRAM, SOME 
flNE SAND STRINGERS. MaST 

-22a ------ 
MEDIUM snw GRAY cum SILT. TRACE 
flNE TO COARSE SAND AND FINE TO 
COARSE GRAVEL MOIST 

-26.0- ------ 

MEDIUM SnFF CRAY CLAY. SOME SLT. 
TRACE FINE TO COARSE SAND AND FINE 
GRAML UUST 

GRAY flNE TO COARSE SAND. 
E flNE GRAVQ TRACE SLT. MUST 

-Xur - - - - - - -  

flNE TO COARSE SAND 
TRACE SLT. DRY TO 

PERCHED MOUND 
WATER FRW 6.S 
TO 7.5'; MSIBLE 
AFTER AUGER 
REMOVAL 

HARD CRAWLY 
MATERIAL FROU 
19.75' TO 3.5'. 

, GRAVELLY ZONES 
~ AT 31' AND 3r 

PROJECT NO. 503063 BOWNC NO. IT-% 
SHDR 1 OF3 333 



DATEBE- 3-24-88 BORING NO. IT-SA 
DATE FINI- 5-25-86 

WOUND SURFACE EL: 3z N 478.752 E 1.582029 

520.0 4 

-79.g ------ 

K R Y  MNSE GUAY flNE TO COARSE SAND 
AND flNE C R A m  TRACE COARSE CRAVCL 
TRACE SLT. W 3  

-9r.a ------ 

-96.0 ------ 
Y D P ( S E  CRAY FlNE TO COARSE SAND 

PROJECT NO. 305065 

S PER FOOT] * REUARKS 

S-14 RETAINED 
FOR CHEMICAL 
ANALYSES. 

I 
37f 

B-C NO. IT-SA 
SHEET2 OF3 
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EORtNC NUMBER: B ,  
ELEVAfIO(Y: GWL: 
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DEtCRIP1IO)IJ 



I 

ERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 1 

3 3 8 4  

3'1 

1 



)FI)LLINGYET ms: 
1 -- 

-46 

c. tT 5 t 

REMARIL 



FERNALD 
RI/FS 

E LEVATION: 

ENGINEER/GEOLOGISl 

67 

68 

65 

71 
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OESCA~ltlOW I ammas 
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I3 

, %ai 
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71 - rm 
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ILEVATION: 

ENGINEER/GEOLOGISf: 7: 1 ' 

1 
! 



r 

DRILLING METHOO C ~ A L ~  7 0e I 
MICLING FLuIO (SI USED: 

FLUID &r FROM 0 10 9b* 
FLUID - FROM - TO - 

TYPE /%cI;-fdr&.r #e// 
DIAMETER OF PERFORAT~D SECTION %A. 
PERFORATI@N TYPE : 

SLOTS 0 HOLES 0 SCREEN 

TYPE OF ell- 
CASING SIZE 6) W O :  

stt€&.@FRCrM Q rt,/$o&, 
SIZE - FROM - TC - 

RISER PIPE MATERiAL *d ;a /Crs s+eef 
RISER PIPE DIAMETERS: 

0.0. y3/8 /A- 1.0.  %A. 
LENGTH Of PIPE SECTIONS 2 A. 

ITEM 

TOP OF RISER PIPE 

GROUNO SURFACE 
2.0 
0.0 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
GROUT / s LU R R Y 

BENTONITE (h+&?e 
SAND 
GRAVEL a d )  

PERFORATED SECTION 

T@P 
.TOP 

TOP 

TOP 

TOP 

2 

BOrrOM 
BOTTOM 
BOTWM 
BOTTOM 

BOTTOM 

- TOP 0 
TOP - 

TOP 130 

5 

BOTTOM / L / s  
BOTTOM - 
BOTTOM /yo .- - 

PIEZOMETER TIP /y'z. c/ 
/ ' 5 A  5 BOTTOM OF BOREHOLE 

G W L  AFTER INSTALLATION aQ 1'4 It 

ELEVAliON 1 I 
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FEMP Routine Groundwater Monitoring Program at the Eastern and Southern Property Boundary: 

1. State the problem or the situation to be resolved 

The FEMP is required by RCRA regulations to monitor the groundwater that may be impacted 

by RCRA regulated HWMUs. In order to meet these requirements and integrate them with 

current CERCLA activities, the FEMP has proposed an alternate monitoring plan for RCRA 

monitoring. The alternate monitoring plan includes all of the groundwater activities currently 

being completed as part of the RI/FS Work Plan and its Addenda, as well as continuing routine 

sampling at the downgradient property boundary of the FEMP. The situation involves sampling 

the downgradient boundary monitoring wells to determine if constituents are migrating beyond 

the boundary of the FEMP. 

2. Identifv the decisions to be made that affect the situation 

Based on the analytical results from the routine sampling program, CRUS will evaluate any 

impacts to groundwater quality at the downgradient boundary of the facility. An unimpacted 

groundwater quality determination will result in continuing monitoring of the downgradient 

boundary and reporting of the findings. The determination of impacts on groundwater quality 

from the FEMP activities will result in continued monitoring and an evaluation of those impacts. 

The results of the evaluation will be used to formulate a decision to either initiate a removal 

action or address the contamination through the planned remedial actions to be determined within 

the normal CERCLA process. 

. 

3. Identifv inputs that affect the decision 

The primary input will be the levels of constituents found in groundwater samples collected at the 

downgradient facility boundary. Samples will be collected from the 33 monitoring wells on a 

quarterly basis. The RI/FS data will be utilized to support the determination of further actions. 

4. Define the boundary of the situation 

The area along the eastern and southern property boundary is the focus of this PSP. Thirty-three 

monitoring wells located along these boundary will be monitored quarterly for a list of site- 

specific constituents. Final definition of the extent of any potential problem will be determined 

CRUSlRCRAPSPlCLT 
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by evaluating the analytical results to determine the impacts to groundwater quality. The 

contamination is presently thought to be within the facility property boundary and therefore will 

require only continued monitoring. 

5 .  DeveloD a logic statement that amlies to the decision 

The analytical results from the groundwater sampling will be compared over time to determine if 

groundwater quality is being impacted. Based on the analysis of this data, a decision will be 

made as to whether the groundwater contamination should be addressed in a removal action or 

through the planned remedial actions within the normal CERCLA process. 

6. Establish validation constraints on the uncertaintv of the decision 

A false positive analytical error not identified during validation would be a groundwater sample 

analytical result that indicates contamination is present in the groundwater when it is not. The 

consequences of this type of error would be to develop a plan for addressing the contamination 

concern when no action is required. a 
A false negative analytical error not identified during validation would indicate that there is no 

Contamination present or only low levels which do not require remediation. The consequences of 

this error would be to leave a health risk in place which possibly should be removed. 

Either type of error will be avoided with the level of analytical support chosen. The use of 

quality assurance blanks, rinsates, and spikes along with analytical method and instrument 

calibration documentation will identify erroneous readings. 

To further avoid either error, analytical results will be compared over a period of time (two to 

four quarters) to identify trends in the data and the presence of possible erroneous readings. 

These two constraints should make the chance of a false reading minimal, ensuring that an 

individual analytical error will not significantly impact the overall decision-making process. 
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7. ODtimize a design for obtaining aualitv data 

Analytical level ASL C will be used for the analytical results to support this program. Ten 

percent of the sampling will be validated to analytical level ASL D. Quarterly monitoring will 

provide confirmatory sampling data to verify trends in the data. Blanks, rinsates, laboratory 

documentation, and historical data will be used in the validation of the data to reduce the 

possibility of false positive or false negative analytical results. 
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